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y, 



M€U/iemaHes. 

Oq Crocchi's Theorem, by J. J. SrLVSSTKa. 

[Abstract of a paper read before the UaiTersity Mathematical Society, October 18, 1882]. 
In Battafflini'B Journal for July, 1880, Signor Grocchi has given a 
theorem which may be stated in the following terms. If «{, cr^i A{ denote 
respectively the sum of the elementarv combinations, of the powers, and 
of the homogenous products each of the itli order of any number of ele- 
ments, then Ki is the same function of (t^,?,, a,, v^, . . . . that Sj is of 

<^ii <^»i ^i* ^49 .... 

Signor Crocchi's proof is very elegant but a little circuitous. An 
instantaneous proof may be derived from the relation of reciprocity 
which connects s and A, viz., that if At =/(«ii «,,.... St) then S{ = 
/(Ai« A,, . . . . hi)f which is an immediate deduction from the well 
known fact that 
l + s,y + s,y"+5,y» + ....)(l-Aiy + A,y»-A,yB + ....)=^l. 

Jot from this relation spring the equations 

#j — Aj=0, », — ^1*1 + ^2=^1 «» — *i*a + ^a^i — A,=0.... 
which equations continue unaltered when the letters s and A are inter- 
changed ; for when such interchange takes place, the functions equated to 
zero of an even rank remain unaltered and those of an odd rank merely 
change their sign. 

Returning to the immediate object in view, if a, 6, c, ... . are the ele- 
ments subject to the «, A, a symbols, we may write 

2 log. (1 + ay) = log. f 1 4- a^y + a^y* 4- »,y» -4- s^y* + ....) 
or, 2log.(l-ay)==-log.(l+Ajy + A,y«4-A,y»4.A^y* + ....) 
The first equation by differentiation performed m each side gives 

and Bimilarlv the second equation giyee 

„ , „ „ . „ „, ■ „ „, _ A, + 2A.y + 8A.y' + 4A^» + .... 

-':+<',y+-'.y' + ''.y.... 1 + A.y + A,y. + A.y. + .... 

i. e., 

K — ff,y +ff,y« . . . .)(i+»iy +»ay" • • • •)=»! +\^iy + «»8y" • • • • 

and 

(<^ +<T,y + cT,y«....)(l + Aiy+A,ya....)===A,+2A,y+8A,y«.... 
By comparison of coefficients of the powers of y, the first of these two 
equations affords the means of finding any a in terms of the a Quantities, 
and the second of these any a in terms of the A quantities. But if we 

into — <Tj, — ff^, . . . . the first equation 



change a into A and (t., o^j . 
becomes the second. Hence if 



.) 



A=/(ffi,?T„<T„ff^, ) QB I>. 

It is not without interest to set out the reciprocity of the 6 relations 
which exist between «, <r, A. The svnoptical scheme of such reciprocity 
may be exhibited symbolically as follows : 

h/a = »/A, h/a = s/-^Cf a/h = i a/a. 
As an illustration of the second of these symbolic equalities take 

__ fff — Za^C2 + 2oj _ <yf — egfg, -}> 8<y^g, + 8^; — 6a ^ 

•• 6 '* 24 

the corresponding equations are 

( yf + 8<T^(y,+2<T, _ oi + 6g»<Ta + 8(T,<t, + S^j + 6<t^ 

A,= 6 ^^ 24 

and it is worthy of observation that the sum of the numerical coefficients 
is always (as in the above examples) zero for the function of the o quan- 
tities wnicn give an a of any order, and unity for the function of the same 
which expresses any A.* 



•Tbi» 
and all 

which he obtains by a consideration of all the pomible cyclic representations of the sub- 
Btitutions of n elements. The theorem is that If n elements be aiyided in every possible 
way into A set of <, fi set of m, v set of » . . . . elements, then 

vAvfiry ..,, r . W** .»"... . 
For we know by a theorem of Waring that 



,^n^....^^....'^<- 



Hence by Crocchi's theorem the sum of the coefficients in A« expressed in ^s is equal to 

V 1 

but it is also eqnal to unity. Cauchy's theorem is therefore prored. 



Frequent occasion presents itself (especially in the theory of Bumbers) 
for expressing any a in terms of (t's, out probably up to the time when 
Signor Crocchi wrote on the sul^ect there had never been any occasion 
to express A in terms of the <r's : £>r had such occasion ever arisen it seems 
almost impossible that the relation between the two corresponding sets of 
formulas could have escaped observation. 

In some recent researches, however, of the writer of this note on the 
irreducible semi-invariants of a quantic of an unlimited order, it becomes 
indispensable to convert homogeneous products into sums of powers, and 
Crocchi's theorem comes into play. (See sec. 4 of Article on Subinva- 
riants. Am, Math, Jour,^ Vol, Y, part 2, not yet published). 

The relation <r/A = db <7/« ^ interesting under the point of view that 
virtually it contains an example of a sort of invariance of form which 
may possibly contain within itself the germ of an important theory. It 
informs us that if in the function of A's which expresses any <r in lieu of 
each A, the function of a quantities to which it is equal be substituted, the 
form of the a function will remain unchanged, except that when the order 
of the a is an even number, its algebraical sign is reversed. Thus ex, gr, 
<rj=A8__8AiA« + 8A,, Ai=«i, A3|=«}— »,, h^^s\^2a^a^ + a^. 
Consequently if we write ^ =a;* — Zxy + 8s, and for y and s substitute 
x^ — y) «• — *^xy + «, respectively, the value of remains unaltered. 
So in like manner if we write ^ = x^ — Ax^y -|- Axz + 2y ' — At and sub- 
stitute for y, s, i\ x* — y, «• — 2xy + s, a?* — 8a?*y + 2xz + y ' — t, re- 
spectively, no change ensues in ^ except that it undergoes a change of 
sign. 

So in general the a functions with even and those with odd subindices 
may be regarded as the analogues of symmetrical and skew-invariants, 
respective^. 

On Certain Saccessions of Integers that cannot be Indefinitely 
Continned, by J. J. 8tlys8T9r. 

[Abstract of a paper read before the University Mathematical Society, October 18, 1882]. 

A succession of decreasing integers we know cannot be indefinitely con- 
tinued, but there are also successions of increasing integers subject to 
certain stated conditions, but otherwise arbitrary, which are similarly 
incapable of indefinite extension. 

The following is a simple instance of the kind. Suppose integers to be 
written down one after the other, no one of which is a multiple of any 
other, nor the sum of a multiple of any other and of a multiple of a 
specified one. Such a aucceaaUm cannot be indefinitely continued. 

Let a be the specified integer. 

1^. Suppose that all the other integers of the succession are prime to a. 

Then if 6 be any other of the integers, the equation ax + l>y = c is 
soluble in integers if c is greater than od, as follows at once from the con- 
sideration that the numbers c — b, c — 26, c — 86 .... e — ab must be all 
distinct residues to the modulus a, inasmuch as the difference of any two 
of them being of the form (i — j)b where t — j is less than and b prime to 
a, cannot be divisible by a. 

But if the succession could be indefinitely produced, it must contain a 
number greater than ab. Hence the theorem is proved for the case where 
a is prime to every other integer in the succession. 

2^. Suppose the theorem to be true for the case where the quotient of a 
divided by i prime numbers (not necessarily all distinct) is prime to all 
the other terms of the series : it must be true when the number of such 
prime numbers is t -f- 1. For let f be one of them and a =pa^, consider 
all the terms of the succession divisible by j9 apart from the rest. 

Let pa^f pb^t pc' .... be those terms. By the law of the succession the 
equation pa^x + pb'y=pc' cannot be satisfied for any values of y, c\ 
and consequently a'x -f- b'y = c' cannot be satisfied. 

Hence by hypothesis since a' divided by t factors is prime to b\c' .... 
the succession of terms divisible by j9 must be finite in number, and this 
will be true for every factor |>. Hence the succession 6, c, . . . . will contain 



Again in the formula for « the sign jibu or tnimiuM depends on |he oddness or CTennea 
of A + ii<i + .... Hence if in 

y \ 

only those values of A, ^ .... are admitted which make A + m + • . . • always odd or always 
even, either sum so formed will be equal to ^, because the dilTerence of the two sums is 
sero and their sum unity. 

This theorem can, of course, be deduced like the former one from the method of cycles 
applied now, not to the entire number of the substitutions, but to that half of them which 
correspond to the aUemaie group of each, of which the number of representative cycles 
(monomial ones included) is always odd or else always even, according as the number of 
elements is one or the other. 
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only ft finite number of terms having any factor in common with a. 
If oreover the suooeMion containing a and terms prime to a exclusively, 
must also be finite by the preceding case. Consequently the whole suc- 
cession will be finite, and the theorem if assumed to be true for i = 0, or 
any positive integer is true for i + 1. 

but by the pr^eding case the proposition is true when t =3 0. Hence 
it is true universally. 

In the long footnote to the Article on Subinvariants in Vol. F, pp. 92, 
98 of the Am. Journal of Maif^.^ will be found given the mode of extend- 
ing this theorem to the case of successions of complex integers or.multi- 
plets, when a proper restriction is laid upon the ratios to one another of 
the simple numbers which constitute the multiplets, and a possible con- 
nexion pointed out between the flniteness of such successions and that of 
the system of ground-forms to a binary quantic. 

On Sabinvariants, i. e., Semi-invariants to Binary Quantics 
of an Unlimited Order. (Sec. 1, Proem; sec. 2, Qerms; sec. 8, 
Gronnd-forms — Algebraical Deduction of their Categories — by 
J. J. Stlyibtib. 

[Abstnet of a paper In the AmeHetm JmnuU ^ Maihemaiies, Vol V, No. 1]. 

Govariants to a given quantic are known when either of their leading 
coefficients, say when the left hand leading coefficient is given, but 
this will appertain not merely to the quantic in the case of which it 
first makes its appearance, but to all quantics of a higher order. The 
theory of covariants and their gronnd-forms is consequently simplified 
and unified by fixing the attention solely on such coefficients or semi-in- 
variantB, regarding them as forming one single infinite group of forms, 
having no reference to any particular quantic and defined exclusively as 
rational inteml values of Q-^0 (where Q^aSt + 2b6c + SeS^ + ... ad 
UHtum) of which every other value of that expression must be a function. 

Such quantities may be termed subinvariants in regard to the elements 
«, ft, e, . . . , and consequently every rational integral value of Q~'0, 
where Q now means any numerical linear fUuction whatever of ad^, 6de, 
t^d, ... is a subinvariant gud corresponding numerical multiples of a, 6, 
e, ... as elements. As an immediate oorollary from this we see that the 
remainder of any subinvariant in regard to the first element a, is a sub- ' 

e d 



invariant in regard to a modified set of elements, viz : 



*'T»T'' 



fact of which an important use is made in the theory of deduction of 
ground-forms. 

The present number of the Journal contains the 1st and 2d sections 
and a portion of the 8d, the conclusion of which, and two or more sec- 
tions will be given in the next number of the Journal. In section 1, the 
elementary properties of subinvariants are deduced directly ftrom their defi- 
nition, and among other matters a theorem is stated and demonstrated to 
the efiTect that anv invariant of a system of subinvariants in respect to the 
highest letter which they contain and unity, is itself a subinvariant ; a the- 
orem which is extended to the case of subinvariants of systems of elements : 
the general definition of such subinvariants is that they mean rational 
integral values of Q^^O, when U is any numerical linear function of the 
operators ad^, 6<Je» ...,«< inf. ; a^rf^'i b'6^^ . . . ,ad inf. ; a'-'dj//, 6'Mo//, 
, . . ,ad inf. ; so that in fact a subinvariant of a system or pluri-subin- 
variant may be regarded as a special case of a uni-subinvariant in which 
some of the numerical coefficients become sero, in accordance with the 
general principle which pervades quantitative science that the relation 
of eeneral and particular is frequently convertible. 

In this section it is averred that the Question as to a certain proposition 
being true or false, made the subject of a prize in an announcement on 
tiie cover of preceding numbers of the Journal, must be answered in the 
negative, as will be shown in a future section. 

Finally the remark is made that the coefficient of the highest power of 
the ftirthest letter in any subinvariant is also a subinvariant in respect to 
the same elements. Such coefficient is called the germ of the rorm to 
which it belongs. 

In section 2, germ tables are given for the ground-forms of the Quintic 
and Sextic, which for many purposes are as useful as the tables written 
out in eaUma. 

In section 8, is explained the method of exhaustive algebraical deduction 
of the ground-forms of a quantic, or rather of its ground semi-invariants 
i^om the primaries or proto-morphs (those forms, viz, which are alternately 
of the second and third degrees m the coefficients and of which every other 
ground semi-invariant to the same quanUc multiplied by a suitable power 
of the first coefficient is a rational integral function) : the deduction is ex- 
tended from the easy cases of the cubic and quartic to which it had been 
previouslv confined, to the quintic by means of the principle of residues 
explained in the Proem — without which a solution of this problem would 
have been practically impossible. The deduction is not completed in the 
present number of Uie Journal, but the result of the inquiry is that the 
twenty-three ground-forms of the quintic may be logically arranged in 8 
distinct categories, containing respectively 1, 4, 8, 4, 8, 8, 4, 1 individuals, 
Uie first and second categories containing respectively the quintic itself 
and its proto-morphs, and the last one consisting of the skew-invariant. 
The powers of the first element, by which each deduct must be multiplied 



in order to become a rational integer function of the proto-morphs, is 
ascertained, and the highest power which occurs, viz, the integrating 
factor (so to say) of the last deduct, turns out to be the 28d. 
In a lonff footnote to the part of this section which appears in the 

E resent number, is given a theorem of a rather curious nature (as a possi- 
le link in a desiderated algebraical proof of Gordan's theorem) concerning 
certain successions of increasing simple or complex integers subject to a 
restriction which ensures the impoinbilUy of their being indefinitely 
continued. 

I take this opportunity of introducing an errmtum relating to this foot- 
note, last paragraph : for the words following the word products^ 1. 8, and 
ending with the word S6<, 1. 8, substitute the following : 
of the form 6«Qv/^;S*7^ such that no one of them could be ^a power of 
one or) a product of powers of any of the others. If then it could be 
shown that there exists in the succession, a set of quintuplets a;, y, s, ^, u 
such that the quotient-system of every other quintuplet in the succession 
is intermediate to the quotient-system of that set. 

On a Class of Mnltiple Algebras, by 0. S. Phrob. 

[Abstract of s paper read before the UniTersity Mathematical Society, October 18, 1882]. 

It is evident that every substitution is a relative term. Thus, the 
transposition of AB to BA is in relative form (A:B)'\-(B:A), and the 

circuUr substitution {^^ i8(B:A) + (C:B) + (A:C). In this point 

of view, we see that substitutions may be added and multiplied by scalars, 
although the results will usually no longer be subetitutions. A group of 
substitutions may, then, be linear expressions in an associative multiple 
algebra of a lower order than that of the group. 

The object of this paper is to show what algebras express all the substi- 
tutions of two, of three, and of four letters ; and to put these algebras into 
familiar forms. 

Of two letters, there are two Bubstitutions (X: X) + (r: F) and 
(JT: JT) + (F:X). We mav denote these by a and p respectively, so 
so that ts[king A and B as indeterminate coefiicients, the general expres- 
sion of the algebra \b Aa-^- Bp, or in the form of a matrix is 

AB 
BA. 
Assume < and j such that « es= } (a -f- ^) 
j = j(a — ^). 
Then the multiplication table of t and j is as follows : 



i 
j 



The algebra is, therefore, a mixture of two ordinary simple algebras of 
B. Peiroe's form (a J. 

Of three letters, there are eix substitutions. Let A, B, F, A, E, Z be 
indeterminate coefficients. Then, the general expression of the algebra 
is equivalent to 

ABT AEZ 
TAB-f-EZA 
BFA ZAE 
Or, denoting the six substitutions by a, /3, 7, 6, e, Ci we ma^ write the 
general expression as Aa -|- B/if -{~ ^ Hh ^^ ~l~ ^' 4* ^* There is an equa- 
tion between these substitutions, namely : 

a + p + y^d + e + i: 
Assume 6 relatives A, i, j, Jfc, I, such that 
h^lla + p + r) 
»•"♦(« — «) 



In matrionlar form, 
1 1 1 

1 2t — 
1 



l^Wjr+^-J) 



Z = J(2«-/5-y-(J+2e-C) 



A = 



1—10 11—2 

— 1 10 8j=. — 1 — 1+2 
00 

1 1 —2 
6<« 1 1—2 
— 2 —2 +4 . 
The multiplication table of A, t, j, A, I, is as follows : 
h i j k I 



4h^ 



1 —1 

1 —1 

-2 +2 



h 














t 


J 
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The algebra is a mixtare of ordinary single algebra (a,) with the algebra 
of Hamiltdn's biquaternions (g^). 

In six letters, there are twenty foar substitutions. Using the capital 
Greek letters for indeterminate eoefficienis, the general linear expression 
in these substitutions is equivalent to 

AAFB BZOH lAKM 

rBAA.ZEHe.MKAI 

BrAA"T"eHBZ"«"AIMK 

•AABF HOZE KMIA 

NOnH PT2T ♦Xi'O 

,0NHn,2TPT,Qi'X# 

'♦"HnON"^TPT2't"i'Q*X 

nHNo T2TP iL* a* 

Using the twenty-four small Greek letters to denote the twenty-four sub- 
stitutions, so that the general linear expression is Aa -|- B^ -(- , etc., an 
attentive observation of the above scheme will show that the following 
equations subsist : 



i-4-ic = v4-ir 



Also, 

It is plain that these equations are all independent, and not difficult to 
see that there are qo more. Since they are fourteen in number, a ten-fold 
idgebra is required to express the twenty-four substitutions. 
Assume the ten relatives A, t, j, k^ 2, m, n, o, p^ 9, such that 

(a + ^ — y — J 



N 
O 

5 = H 



,a + «_y_d, 
la-?-y + i 



(t — i+n—o) 

In matrieutor fom, tbaie u« m follow*, (where + i* written for -|<1 and 
— for— 1) . 

+ + + + 

4A = + + + + 

**+ + + + 

+ + + + 

+ + +- + - + + 

4»= + + « = + - + — « = + + 

++ -+-+ -++- 

+ + +- + - + + 

</ = TT + + 4« = T + T+ 4» = - + + - 



+ + 

+ + 

+ + 

40 = + + 



+ - + - 
- + - + 
+ - + - 

"--X-t 



-I- + 

+ -I- +- + - 

Tbe mnltiplioation table ii m followi: 

A i j k Inn 



■ + + 

- + + - 
+ + 

.- + + - 

- + + - 
+ + 
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The algebra is, therefore, a mixture of ordinary algebra with that of my 
nonions. 



^*. Ft »/ 

^*f y. */ 



rOf course, the representation of quaternions as linear expressions in 
substitutions of three letters, the sum of the coefficients being aero, ia 
equivalent to finding a theorem of plane geometry eorre e pondipg I0 each 
theorem of eolid geometry expreeaible by quatemione. For instance, let the 
three letters which are interchanged by the oodrdinates x, y, s, of a point 
in space. Then, as above, let 

Vx, y, »/ ^ Vaf, y, «/ 

V*. y, z/ \a?, y, »/ 

Thus, P and 7 represent the operations of rotation through one-third of a 
circumference, the one forward, the other backward, about an axis paM- 
ing through the origin and the point (1, 1, 1); while ^, e, C represent three 
perversions with reference to axes passing through the origin and the 
points (0, 1, — 1), (I, — 1, 0), and (1, 0, — 1), respectively. Quaternions 
may be represented thus : 

l = i(2«-)3-7) 

We have here a new geometrical interpretation of quaternions. Since 
the sum of the coefficients of the substitutions is equal to zero in the values 
of every one of the quaternion elements, it follows that under this inter- 
pretation any quaternion operating upon any point brings it into the 
plane. 

* + y4-» = o . 
Hence, every quaternion equation has an interpretation relating to points 
in this plane. The reason why a quaternion, which has a four-fold 
multiplicity, is no more than adequate to expressing operations upon points 
in space, is that the operations are of such a nature that different ones 
may have the same effect upon single points. But a real quaternion has 
no greater multiplicity than the real and imaginary points of a plane ; 
and the geometrical effects of different real quaternions upon points in the 
' plane x + y + z = under the new interpretation are Afferent upon all 
points except the origin. 

For the axes of x, y, s, in trilinear oodrdinates, take three lines 
meeting in one point and equally inclined to one another. To plot 
the point a? = a + i|/— 1, y = « + d|/— 1, j=ac+/|/Zn, plot 
the point x=s^ a, y s^ e, t = e in blue, and tiie point s? = 6, y=^d^ 
d=fin red. Then the effects of the different quaternion elements upon 
points in the plane x + y + z = Oare as follovrs : I leaves every point 
unchanged. The vector % reverses the position of a blue point with refer- 
exice to the line 2 = and changes it to red, and reverses the position of a 
red point with reference to the line xs=y and changes it to blue. The 
vector j rotates every point through a quadrant round the origin in the 
direction from a; = to y =<: s, without changing the color. &e vector 
k reverses the position of a blue point with reference to the line tiirough 
the origin that bisects the angle between y = and y == z and changes it 
to red, and reverses the position of a red point with reference to the line 
through the origin that bisects the angle oetween x = and x «=» t and 
changes it to blue.— itiUeot, Oct. 80.] 

[Abstracts of other papers are printed under ** American Journal of Hathematioi,'' p. 7.] 

PhyHes. 

Oq Atmospheric Electricity, by H. A. Rowland. 

[Presented to the Conpesi of Electrldsns, Paris, September 17, 1881, and here traas- 

Amonff the subjects to be discussed by this oongress is that of atmo- 
spheric electricity, and I should like, at this point, to urge the importance 
of a series of general and accurate experiments performed simultaneously 
on a portion of the earth's surface as extended as possible. Here and 
there on the globe, it is true, an observer has occasionally performed 
a series of experiments, extending even over several vears: but the 
different observers have not worked in accordance with any precon- 
o^rted plan, it has not been possible to compare their instruments, and 
even where absolute measurements have been obtained, the exact meaning 
of the quantity measured has not been perceived. Let us take, for instance. 
Sir William Thomson's water dropping apparatus, which is used at the 
Kew Observatorjr. This apparatus is composed of one tube rising a few 
feet above the buildine and of another tub« near the ground, so uat it is 
in the angle made by the house and the ground. This apparatus indicates 
a daily variation in the electricity of the atmosphere, but the result is evi- 
dently influenced by the conditions of the experiment. Another observer 
who should fit up an apparatus in another country might obtain entirely 
different conditions, so that it would be impossible to compare the results. 
Hence the necessity of having a system. 
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The principal aim of scientiflc inveetigatipn is to be able to understand 
more completely the laws of nature, and we generally succeed in doing 
this by bringing together observation and theory. In science proper, 
observations and experiments are valuable only in so fur as they r«st on a 
theory either in the present or in the future. We can as yet present only 
a plausible theory of atmospheric electricity, but the real way of arriving 
at the truth in this case is to let ourselves be euided in our future experi- 
ments by those which have hitherto been made on this subject 

The principal facta which have been discovered can be stated in a few 
words. In clear weather, the potential increases as we so higher, at least 
for certain parts of Europe, and there is a diurnal and annual variation 
of this quantity which the presence of fogs causes also to vary. The first 
observers were inclined to attribute the electricity of the atmosphere to 
the evaporation of water, and an old experiment which consisted in drop- 
ping a ball of red-hot platinum into water placed on a gold leaf electrome- 
ter, was supposed to confirm this view. Even recently a distinguished 
physicist held this opinion in the case of electric storms. Now when a 
oall of platinum is thus dropped into water, the excessive commotion thus 
produced will certainly give rise to electricity; but to assert that this 
electricity is due to evaporation may very well be an error. It is true 
that occasionally a red-hot meteorite may fall into the sea, reproducing 
thus the laboratory experiment; but most of the water is evaporated 
quietly. Recently one of mj students used under my direction a Thom- 
son quadrant electrometer m order to investigate this question, and 
although he evaporated large quantities of difft rent liquids, he did not 
find any trace of electrization. I hope to prove thus conclusively that 
the electricity of the atmosphere cannot be the result of evaporation. 

Sir William Thomson thinks that the experiments which have been 
made hitherto indicate that the earth is charged negatively. This con- 
clusion would certainlv explain all the experiments hitherto performed 
in Europe ; but the only method of reaching certainty on this point is to 
execute a series of experiments on the whole surface of the globe, and it 
is this method that I propose to-day. This series of experiments would 
furnish data for determining not only the fact of terrestrial magnetism, 
but also by the aid of Gauss's theorem the amount of the charge on the 
solid portion /of the earth ; however, this amount cannot be determined 
for the upper atmosphere. What we want to know is the law according 
to which the electric potential varies as we ascend on the whole surface of 
the ^lobe and at the same instant of time, so that it may be possible to 
obtain the surface integral of the rate of variation of the potential over 
the whole globe. If the earth were ever to receive an increase of charge 
coming either from the exterior or from the upper atmosphere, this 
increase would be known. When, in the London Physical Society, I 
criticized the theory of Prof^. Ayrton and Perry on terrestrial mag-, 
netism, I gave at the end of my paper a brief outline of a recent theory 
on auroras and storms, which was built on the hypothesis of the electriza- 
tion of the earth. After mature refiection I still wish to present to you 
this theory, which deserves to be thought of in mapping out a system of 
international experiments on atmospheric electricity. 

Suppose Sir William Thomson's explanation is correct and that the 
earth is charged with electricity, let ua examine what would then happen. 
If the earth were not exposed to disturbing causes, a portion of the elec- 
tricity of the elobe would discharge itself into the atmosphere and would 
distribute itself nearly as uniformly as the resisUnce of the air would 
allow. The exterior atmosphere thus charged would set itself in motion, 
and we should have winds produced by the electric repulsions, and this 
would last until the electricity had been distributed in a uniform manner 
on the earth and in the exterior strata of the atmosphere ; when all would 
be still once more. An observer stationed on the earth would have no 
idea of the charge of the exterior atmosphere ; but he would discover the 
charge of the earth b^ means of the ordinary instruments used in experi- 
ments on the electricity of the atmosphere, such as Beoquerers arrows 
and Thomson's water dropping apparatus. There would be another 
result which however oould not m meacured by observers situated on the 
earth, namely, the extension of the atmosphere beyond the limits deter- 
mined by calculation. The rarefied air being electrified would repel 
itself, and possibly there would be then in the exterior atmosphere a 
region in which the pressure would vary very slightly for a great differ- 
enoe of elevation. We have learned from auroras and meteors that the 
atmosphere extends to a much greater distance than that indicated by 
Newton *8 logarithmic formula, but I think that what I have said is the 
first rational explanation of this fact. 

Observe now what would happen if the earth of which we speak were 
subject to the disturbing causes which exist on our elobe ; the most impor- 
tant of these disturbing factors are the winds and tne general atmospheric 
circulation. This circulation constantly carries the atmosphere from the 
equator to the two poles, but with very little uniformity. However, near 
the poles there must be many points at which the air comes down towards 
the earth and thus shapes its course towards the equator. Now a body 
which is a bad conductor, like air, when it is charged tends to carry its 
charge along with it wherever it goes, and thus the air carries its cl^urge 
until the moment when it descencU towards the earth ; then it will leave 
it behind in the exterior atmosphere, in accordance with the tendency of 
electricity to remain at the surface of charged bodies. The charge will 
therefore accumulate in the exterior atmosphere, until there is a great 



tension ; the atmosphere will then discharge itself either towards the 
earth or through the rarefied air In the shape of an aurora. At these 
points the rarefied air probably heaps itself up to a greater height than 
elsewhere, which would explain the great height at which auroras are 
sometimes observed. 

The equilibrium which existed previously at the equator would also be 
destroyed by the absence, at this point, of the primitive charee in the 
exterior atmosphere, and the earth would have a tendency to discharge 
itself towards the exterior atmosphere. Owing to the difference in the 
conditions at thia point, this tendency will be apt to show itself by the 
storms which arise oftenest in the equatorial region. Thus the electricity 
of the earth would tend to circulate in the same way as the air from the 
equator to the poles and conversely. 

fiut I do not intend to insist upon this theory here ; I wish simply 
through it to bring out the importance of establishing on the whole sur- 
face of the globe a system of general observations on atmospheric elec- 
tricity. Even if the theory is false, it is only by observation that the 
truth can be attained. In my opinion, it is almost unworthy of the 
advanced state of our sciences to-day, that it should be at present impossi- 
ble for us to indicate accurately the origin of the energy which manifests 
itself in auroras and storms. For I have pointed out above that it is 
necessary to give up explaining these phenomena by the hypothesis of 
the production of electricity by evaporation. 

I propose therefore that trom this section of the Congress a committee 
be formed to examine what is to be done in order to establish on the 
whole earth, and especially in the polar regions, a systematic series of 
observations on atmospheric, electricity. 



Editorial Notx. — InttmaitowU CbmmtMton of EUctricianB. 

[Pnifessor Rowland sailed from New Tork, October 14, to attend an 
international commission of electricians, then about to assemble in Paris. 
Professor John Trowbridge of Cambridge sailed about the same date. 
These two gentlemen were selected to represent the United States gov- 
ernment by the Department of State— Congress having made provision 
for the appointment of two civilian commissioners. 

This ofllcial commission is the outgrowth of the c<mgress of electricians 
which was held a year ago in Paris. That body requested the French 
government to invite other nations to unite in constituting three inter- 
national commissions for the study of certain specified problems, namely : 
I. A re-determination of the value of the ohm. 



II. 



(n) atmospheric electricity. 
6) ■ • • 



protection against damage from telegraphic and telephonic 
wi res — ( paratonnerres). 
(e) terrestrial currents on telegraphic lines. 
Id) the establishment of an international telemeteorographic line. 
III. Determination of a standard of light. 

The study of atmospheric electricity was proposed to the congress by 
Mr. Rowland. After hearing his paper on this subject, the section to 
which he belonged adopted on his motion the following resolution which 
was subsequently approved by the entire congress : 

Resolved that an international commission be charged with determin- 
ing the precise methods of observation for atmospheric electricity, in order 
to generalize this study on the surface of the globe. 

As Mr. Rowland did not retain his manuscript, the foregoing translation 
of the paper as it is printed in the Gtmptes RendiM of the congress has been 
made by Mr. P. B. Marcou and is printed here with the author's consent.] 



Philologv. 

On Orammar and Aesthetic, by B. L. Oildbbslbiyi. 

[Abstract of a paper read before the Uniyeraity Philological Aasociaiion, October 6, 1882 J. 

Scientiflc grammar has become more and more professional, more and 
more detailed. Phonology has grown into a department which threatens 
to overshadow the rest of philology. The theory of formations has been 
turned into a mechanical assemblage of facts, and the brilliant generali- 
zations once in vogue have been abandoned one by one. Syntax has 
divorced itself from logic and turned statistical. Such is the present 
condition of grammar, minute and skeptical. On the other hand aesthetic 
criticism is losing itself in mere finical fault finding and sympathetic 
phrase mongery, and the chasm between the grammarian and* the man 
of letters is daily widening. To effect a reconciliation of these two 
extremes may be impossible. To examine the oonditiona of such a recon- 
ciliation is legitimate. 

In antiquity, literary criticism took into account much that is now 
relegated to the grammar, phonetics, word-formation, syntax, prosody. 
Now all these matters fall under the observation of the scientiflc gram- 
marian, all are subjected to rigid measurement and computation, and all 
the minute grammatical research of the day may be made available and 
is to be made available for literary criticism, for aesthetic appreciation. 
At all events the effort to get exact expression for every manifestation 
of spiritual life is not unworthy of the highest intellectuf 1 faculties. 
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On the Locality to which mast be Assigned the Treatise of 
Palladins de Agri Gultara, by J. Rindil Harris. 

[Abstract of a paper read before the Univeraity Philological Aasociatioii, October 6, 1882]. 

This paper was* an attempt to decide the question whether Palladias 
was an inhabitant of Gaul in the fifth century, or of Italy at a date some 
two or three centuries earlier, by means of the table of lengths of 
shadows given by the writer for every month in the year, and the several 
hours of tne day. 

It was shown that the measurements would not agree with the shadows 
of a sun-dial, but that they represented very closely the shadows of a 
staff five feet high placed in a latitude at least as high as 46^. It was, 
therefore, inferred that the author of the treatise was the son of Exsuper- 
antius, the prefect of Gaul in the earlier part of the fifth century, whom 
Jerome invited in one of his letters to enter upon a monastic life, and who 
was finally killed in 424, during a mutiny of his soldiers. 

The paper will appear at length in the next number of the Ameriean 
Jcwniai of Philology. 



On a Probable Error in Plutarch's Life of Pericles, c. 23, by 
0. D. MoRRia 

[ Abstrwt of a paper read before the UniTerBlty Philological AMociation, October 6, 1882], 

Plutarch states that when Buboea had been reduced after its revolt by 
Pericles, B. C, 446, "S^ahudkuv roh^ Inirop&rat ^eyo^thov^ 9rAo(rr^ koI 66^^ 
dia^kpovToc HipaXev. This statement is accepted without remark by 
Thirlwall, Grote, Curtius, and Bosckh. But we learn from Herodotus, 
V. 77, that after a victory over the Chalcidians, which occurred about 
B. 0. 607, the lands of these same Chalcidian nobles had been occupied 
by a body of four thousand Athenian citizens who were sent there as 
KAjfpovxou These Cleruohs are found still in the occupation of their lands 
at the time of the battle of Marathon ; and there is no reason to believe, 
and BcBckh expressly denies, that they abandoned them at that time 
except for a moment when under the stress of terror at the Persian inva- 
sion. It is highly improbable, therefore, that under the continued and 
increasing power of the Athenians, any such number of the Chalcidian 
nobles could have succeeded in re-occupying their old possessions as to 
make their expulsion a second time worthy of record. When we add to 
this the fkct that Thucydides in his account of the expedition of Pericles, 
(i. 114^, makes no mention of the Chalcidians, though he does say that 
the iniiabitants of the district of Hestiaea were expelled — a fact which 
Plutarch aUo states— the probability that Plutarch is in error is much 
increased. Indeed the words of Thucydides— i^ fih AAXi/v [Eipotav} 
dfioXoyi^ Karear^aavTOf ^Eartaia^ 6i k^oudoavrec airrol t^ y^ iaxov — imply 
that the only part of the island treated with exceptional severity was the 
northern district. It seems likely therefore that Plutarch states as one 
of the results of the expedition of Pericles a measure which had really 
heen adopted some sixty years before. And it is not unnatural that he 
should have done so, since the circumstances of the two expeditions are 
curiously alike in several particulars. 



Notes from the Greek Seminary, by B. L. OiLDBRSLnvi. 

[Abstract of a paper in the Ameriean Journal qf FkUUogjf, No, 10]. 

In the first section of these notes. Professor Gildersleeve discusses the 
use of the articular infinitive, giving an abstract of previously published 
papers, and supplementing the statistics there presented by a remmS of the 
investigations of Dr. G. F. Nicolassen in Xenophon, and of Mr. W. S. 
Fleming in Plato. The tenses in Xenophon are mostly the present and 
the aorist, sometimes the perfect, and in a few instances the future 
infinitive and the infinitive with &v, both which are due to the influence 
o£ oratio oblioua. Of the eases, the nominative and accusative largely pre- 
ponderate. Then comes the genitive, which is freely used. Prepositions 
appear in great number and variety. The maximum of occurrence, 
taking the Teabner pa^e as a standard, is found in the Hipparchikoe 
(2, 67), the minimum in the Respublica Atheniensium, which is not 
by Xenophon. The average of Xenophon is slightly higher than that 
of Thukydides — a diiference which may readily Ira accounted for by the 
philosophical character of so many of Xenopbon's writings. Plato, 
according to Mr. Fleming, uses twenty-five prepositions and quasi prepo- 
sitions against fifteen in Thukydides, and the articular present infinitive 
is much more common than the aorist, due doubtless to the philosophical 
oonsideration of the character of the action rather than of its manifesta- 
tions. In the second part. Professor Gildersleeve has reproduced his 
treatment of ot» M^ prepared for another purpose and has amplified it on 
one or two points. 

[Abstracts of other papen are printed under "The Ameiican Journal of Philology," 
page7J. 



JUoIoffy. 

[Abatracta of Beaulte of Researches at Marine Laboratory, Seasion of 1889-8. Continued 
from Clrcttlar No. 17 J. 

The Metamorphosis of. Penaeas, by W. K. Bbookb. 

Scarcely another fact in morphological science, standing alone, exceeds 
in interest the discovery that Penaeus, a Decapod, passes through a 
Nauplius stage. 

Those familiar with the literature of the subject will recollect that PritB 
Muller kept under observation until it changed into a Protosoea, a 
Nauplius which he captured at the surface of the ocean. 

He also secured, in the ocean, a very complete series of larvae, through 
which he identified his Protosoea with a young Macrouran with the 
characteristics of the genus Penaeus. 

He did not rear the Nauplius from a Penaeus egg ; nor did he actnally 
observe the transformation into the young Penaeus. Certain over- 
cautious naturalists have therefore refused to accept his conclusions until 
more conclusive proof should be furnished. 

A number of stages in the development of Penaeus have been figured 
and described by Claus, but as he also relied upon surface collecting his 
evidence is open to the same objection. 

Although I have shown, by tracing from end to end the life history of 
Lucifer, that this Macrouran undergoes a series of changes almost per- 
fectly parallel to those which Fr. Muller describes in Penaeus, it is still 
desirable, as a matter of history, and in order to set at rest those critics 
who refuse to ^ve any weight to deductive reasoning in Morphology, to 
trace the life-history of Penaeus, by actually witnessing the changes. 

I have been able this summer, at the marine laboratory of the Johns 
Hopkins University, to obtain the youngest Protoaoea sta^ of Penaeus ; 
the stage which Fr. Muller actually reared from the Nauplius. I have 
had the good fortune to rear this larvae in the house, and to witness in 
isolated captive specimens every one of the five moults between the first 
Protozoea and the young Penaeus. During June and July, the breeding 
season, the mature females cannot be found inside the Sounds of our 
coast, and as our boat is too small for outside work during these windy 
months, I have not been able to secure the eggs or Nauplii ; but this, the 
only gap in my series, is filled by Fr. MQller's observation. The whole 
metamorphosis of Penaeus has therefore been actually witnessed, and 
there is no longer any room for criticism. 

Protozoeas apparently identical with the youngest one figured by Mul- 
ler, and which a comparison with Lucifer shows to be m the ** First 
Protozoea '' stage, were captured at the surface of the inlet, by the hand 
net 

They were carefully drawn and measured, and were then placed in 
tumblers, one in each tumbler, and were kept thus isolated and under 
observation until they assumed the characteristics of the genus Penaeus, 
which they did after five moults. 

The first Protozoea has an ocellus, a very short rostrum, and traces of the 
compound eyes, which are not yet movable The first and second 
antennae are Nauplius-like, and the biramous second antennae are the 
chief organs of locomotion. The labrum has a short spine ; the man- 
dibles are stout-cutting blades, with no trace of a palpus, or of the 
swimming branches of the appendage. The first maxilla is small and 
jaw-like, while the second is long and slender, with a very small 
scaphognathite. There are three pairs of Maxillipeds, all of them 
biramous. The first pair are large, fringed with long swimming hairs, 
and they are efficient swimming organs. The second pair are much 
smaller, and of less functional importance, and the third pair are rudi- 
mentary, and scarcely visible. The long, slender hind boay shows only 
very faint traces of a division into segments, and no ganglia could be 
made out. The tip of the abdomen forms a forked telson, with seven 
pairs of plumose hairs; one short one on the inside edge; another short 
one on the outside edee ; and a terminal row of Ave much longer ones, 
the middle one being the longest of all. 

After moulting, the <* Second Protozoea'* is essentially like the first, 
the chief differences being that the compound eyes are now movable, 
and the hind body is sharply divided into segments. No joint as yet 
separates the telson from tne sixth abdominal segment, but, with this 
exception, all the segments of the hind body are now well defined. 

In the species which was studied, probably Penaeus Braziliensis, the 
rudimentary thoracic and abdominal appendages, described by Claus at 
this stage, were not visible. I did, however, find a few specimens of 
another species, which agreed, in this respect, with Glaus's figure. 

After the next moult the larva becomes, what I have called in my 
paper on Lucifer, a "Protozoea with preparations for the Schizopod 
SUge." 

It miffht, perhaps, be spoken of as a Zoea. The ocellus is still present, 
although the compound eyes are laree and quite movable. 

The rostrum is lengthened. The two pairs of antennae retain the 
Nauplius characteristics. 

The mandible has no trace of a palpus, and the Metastoma consists of 
a pair of broad, fiat plates, separated from each other on the middle 
line, and placed in the same series with the other anpe^idages. j 
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The maxillae and maxillipeds are aa they were at the ita^ before, 
except that the third pair of maxillipeda are a little larger, although 
they are still rudimentary. 

The five thoracic somitee are now cemented together, and each bears 
a pair of buds or pouches, the rudimentary appendages. 

The telson is separated by a joint from the sixth abdominal segment, 
and the latter carries a pair of rudimentarv swimmerets. There are no 
traces of appendages on any of the other abdominal segments, although 
all the ganglia are conspicuous and well developed. The halves of we 
fork of the telson diverge from each other a little more than they did 
during the earlier Frotozoean stages. 

After the next moult the animal reaches the Schizopod stage, so far 
as the anterior half of the body is concerned, although the abdominal 
appendages are still absent. The ocellus is still present, as in the first 
Protozoea, but the character of the antennae has changed completely. 
The ear has appeared in the basal, joint of the first antennae, and con- 
tains diatoms and other foreign bodies. The two-jointed basal portion 
of the second antennae carries a short pouch, the rudimentary flagellum, 
and a fong scale, with plumose hairs and a single spine. 

The palpus has appeared on the mandible. The exopodites of all five pairs 
of legs are large, and are now, with the swimmerets, the locomotor 
organs. The endopodites of the fourth and fifth pairs are somewhat less 
developed than those of the first, second, and thira pairs, which now end 
in chelae. The abdomen carries only one pair of appendages, those of 
the sixth segment, but these are now larger, and are used in swimmine. 

The tip of the telson is now almost square, with a very slight notch 
in the middle line. 

After the next moult the chief change consists in tlie formation of the 
first five pairs of abdominal appendages. The endopodites are absent, 
and the whole appendage is rudimentary, and is not used for locomotion 
until the next stage. 

After the next moult the animal reaches the Penaeus stage. The scale 
of the antennae becomes broad and triangular, the fiaeelfum is greatly 
elongated, and is divided into twelve joints. The mandibular palpus u 

§reatly enlarged, and covers up the bases of the antennae. The exopo- 
ites tlisappear from all five pairs of legs, and the abdominal appendages 
are now uinctional, although the endopodites are still absent. 



This stage is reached by the first Protozoea in about three weeks, and 
all the changes have been actually witnessed in isolated captive 
specimens. 

Our boat is too small for work outside during the windy months of 
June and July, and as the ripe females do not come into the inlets and 
sounds, I have not been able to obtain the eggs or the newly hatched 
young ; but this is the less important as ¥t, Muller reared his ** first 
Protozoea " from a Nauplius, so that we now have the entire metamor- 
phosis from actual observation. — (Beaufort^ Aug. 16, 1882.) 

On the Growth of the Mollascaa Shell, by H. L. Osbobn. 

The structure of the molluscan shell has been studied by means of sec- 
tions of adult shells by Carpenter and others, and they have found that 
it presents an outer membranous horny epidermis and an internal stony 
portion. Such a method could not give any idea of the actual process of 
shell formation and a knowledge of this could be gained only by study of 
the first steps. To this end, edges of the shell were snipped away and a 
thin glass circle thrust between the animal and its shell, care being taken 
to prevent iiljury to the mantle. After the lapse of twenty-four hours 
the shell was opened and the glass circle carefully examined, others were 
allowed to remain two days, three days, or for periods of weeks. 

In twenty-four hours it was found that a film had been left upon the 
circle ; in forU-eight hours, this film was plainly stony. The earliest 
traces of this film, when treated with coloring reagents, stain, but, when 
treated with acids, show no traces of lime, nor any evidences of struc- 
ture ; it is simply a structureless membrane. Later films, when treated 
with acetic acid, present the appearance of a tesselated pavement, and 
when examined with the polariscope and not treated with acetic acid show 
beautifully the presence of lime. 

It would thus appear that the epithelium of the mantle pours out a 
secretion of horny matter which forms the epidermis ; that this secretion 
holds lime in solution ; and that from this the stony internal portion of 
the shell is formed. Bxperiments were successfully made upon the shells 
of the oyster and Pinfia and several other lamellibranchs, and some gas- 
teropods were tried, but thus far in vain. 
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American Journal of Philology. Edited by Pbo- 

nSSOB OlLDBBSLBXYS. No, 10. 

Article L — The New Revision of King James' Revision of 

the New Testament, II., by Ohablbb Shobt. 

In this article, the first part of which was published in No. 6 of the 
Journal^ Professor Short has examined the changes made by the revisers 
in the Greek text, and in the translation of the first seven chapters of the 
Qospel according to St. Matthew. The numerous details forbid any 
attempt at an abstract, but it may be mentioned that many points of 
general philological and literary interest are taken up, e. g,^ the use of it as 
an ante^ent, of tohich with reference to persons, of the article with 
names of rivers, of English indicatives ana subjunctives, of while and 
wkHet^ betide and beaidea, and other doublets, on the singular verb with 
compound subject. The article serves to show how many of the changes 
of the revisers have been anticipated by other translators, so that the 
novelty lies in the selection of older renderings rather than in the intro- 
duction of new. 

Article IL — ^Nonins Marcellns, II., by Henbt Nbttlbbhip. 

Professor Nettleship, in accordance with his purpose announced in the 
preceding number (9), has applied his method to the analysis of the first 
book of Nonius Marcellus, and has endeavored to show what parts may 
be referred to Paulus and through Paulus to Verrius Flaccus, and what 
parts go back to other sources. 

Article III, — Notes from the Greek Seminary, by the Editob. 
(An abstract of this paper is printed on page 6). 

Article IV. — Greek Inscription from Gerasa in Syria, by F. 

D. Allxn. 

A poetical inscription found by Rev. Dr. Selah Merrill in 1876, near 
Gerash, is here edited with a reduction of the rubbing. 

In the Noiea^ Professor B. P. Morris disputes M. Martha's views on 
the use of '< malum as an interjection.'' Professor H. B. Shxphxbd calls 



attention to « Jefferson as a Philologist,'' and Professor C. D. Morris 
proposes a transposition in Demosthenes, 84. 26. 

There are Reviewa of Zupitza's Sammlung Engliaeher Denkmcder in 
kritiachen AuMoben, by Professor S. Primsr ; of Schroer's Fauat^ by Pro- 
fessor J. M. Hart ; of Klinkenberg^ De Euripideorum Prohgorum Arte 
et Interpolationet by Professor J. H. Whxxlsr,- of Rutherford's New 
PhrynichiAa^ by the Bditor ; of Dahl's LateiniacKe Partikel ur, by Dr. 
MiNTON Warrbn ; of Meier's Oladiaiura Romana^ by the same ; of Del- 
bruck's EitUeitung in daa Sprachatudium and Channing's translation of it, 
by Dr. B. W. Hopkins. 

The Reporta give abstracts of Rheiniaehea MiAaeum^ Mnemoayne^ Arehat' 
ologiache Zeitung^ Qermania^ and Fleekeiaen^a Jahrbueher. 

No. 11, now in press, will contain, among othera, articles on 
Combination8 with the Perfect Participle in English, by FiTSK- 
BDWABD Hall ; on the Culex of Vergil, by Robinson Elub ; 
on Creole French, by Professor J. A. Habbibon; Etymologi- 
cal Notes, by J. P. Postoatb ; and on the Arsenal of Phiton, by 
T. W. Ludlow. 



American Chemical Journal. Edited by Pbofis- 
soB Rbmsbn. Vol IV. No. 4. 

Article I. — Determination of Organic Matter in Potable Water, 
by J. W. Mallet. 

Article IL — On certain Tetrasabstitnted Proprionic Acids, by 
H. B. Hill and C. F. Mabbbt. 

Article III — On the Oonstitntion of the Snbstitnted Acrylic 
and Proprionic Acids, by H. B. Hill. 

Article IV. — Crystalline Form of Tribromaciylic Acid, lur W. 
H. MiLviLiA DmzQ6 by CaOOglC 
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Article V. — Determination of Boracic Acid, by Edoab F. 
Smith. 

Article VL—On the Reduction of Ferric Solutions, by P. 
T. Austin and G. B. Hubvi. 

Article VIL — Note on the Precipitation of Stannic Oxide 
from Sodium Stannate, by P. T. Austin. 

Article VIIL — On the Determination of the Flashing "Point 
of Petroleum, by J. T. Stoddard. 

Article /X— Friedrich Wdhler, by Thi Editor. 
Eeviews and Reports, 
Analytical Chemistry. 
Carbonic Acid in the Air. 

On Some Recent Improvements in Industrial Chemistry, by 
Walter Wildon. 
Chemical Nomenclatare. 
Notee, 
Recent Publicatione Relating to ChemiBtry. 

American Journal of MaihenuUies. Edited by 
Proiessor Sylvester. Vol. V. No. 1. 

Article L — Quelqnes Applications de la Theorie des Formes 

Binaires anz Fonctions Elliptiqne, by Faa de Bruno. 

The attthor proposM to express the elements of the elliptic functions as 
fn notions of the absolute invariant. The general theorem obtained is as 
follows. Let 

F= aoy * + ia^y^ + 6fl,y « + Aa^y + a^ 



/» = 



,A = /i-27/«>0 



-i{(|-)^(l'')>o(T'')V...} 



then we shall have 



l/l + ^l 






where, with the exception of the factor y^~A, the right hand side is a 
function only of the absolute invariant H or /. 
A series is found for K which converges very rapidly, viz., 

-o^i^.D+G)'(l^)V(H)(;-=^)" 

the law of the series is obvious. This compared with the series given by 
Oauss, which expresses the reciprocal of the arithmetico-geometrical mean 
M(l — «, 1 + a?), gives at once 



K==- 



M{l + k^, 2|/F) 

Article TL — The Intersection of Circles and the Intersection 
of Spheres, by Benjamin Alyord. 

The first problem is to draw a circle cutting three given circles at the 
same given angle. 

The next is to draw a sphere which shall cut each of four spheres at a 
given angle. 

Then two problems proposed by Steiner are solved, viz., to draw a 
circle which shall cut four given circles at the same [unknown) angle, 
and to describe a sphere cutting each of five given spneres at the same 
(unknown) angle. The solutions given are purely geometrical. The 
author gives the number of solutions of each problem, showing that there 
are 96 solutions of the problem of drawing a circle which shall cut each 



of four i^ven circles at the same angle, and 640 solutions of the problem 
to describe a sphere cutting five given spheres under the same angle. 

Article IIL — Tables of the Symmetric Functions of the 
Twelfthic, by W. P. Durvse. 

The article gives in tabular form the values of the functions (of weight 
twelve) of the coefficients of the twelfthic in terms of the symmetric 
functions of its roots, and also the values of these symmetric functions 
of the roots in terms of the coefficients. 

The symmetry of the tabulated results was made use of to check against 
errors. As a final test of the second table, the sum of all the coefficients 
was found to be zero. 

Article XV, — Some Elliptic Function Formulae, by Thomas 

Craiq. 

Forms are given, which the author believes to be new, for the differ- 
ential coefficients of the elliptic functions with respect to the modulus. 
These are, viz.. 
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On substituting for snu, cnu, dnu, their values expressed in torms of the 

0-functions, the right sides of the above equations are made to contain 

only e, £, and K, 
Integrals of certain rational functions of snu, cnu, dnu, are considered, 

and formulae of integration are found for 89 different cases. The integrals 

are found by aid of a formula of differentiation given by Mr. Qlaisher at 

the meeting of the British Association in 1881 ; this is 

j[L»n"ii = tt(u — l)sn»-»M — u»(l + *a)sn»tt + u{u + l)A*sn»+%i. 

Formulae are given for I sn*ucn^udn'>^u<ftt for all positive or negative 
integer values of a, j3, y. 

Article V, — Note on the Counter-Pedal surface of an Ellip- 
soid, bj Thomas Craig. 

In Vol. IV of the Juumal the counter-pedal surface was defined as the 
locu» of the intersections of the normals to the ellipsoid with the diametral 
planes parallel to the tangent planes at each point. 

In the present note it is shown that the surfitce so generated is also the 
locus of the intersections of the normals at corresponding points on the 
ellipsoid and its first pedal. The proposition is also shown to hold gen- 
erally whatever be the primitive surface. 

The counter-centro-surface of the ellipsoid is defined and its equation 
given. The general definition of this surface is as follows. Draw lines 
through a fixed point parallel to the normals to a surface ; on these lines 
lay off distances equal in length to the radii of curvature at the corres- 
ponding point on the given surface; the locus of the points so obtained 
will be the counter-centro-surface. 

The equation of the counter-centro-surface to the ellipsoid 



is 



where 



--H-?-H---=l 



a^x* 6*y* c'z* 



Q— a^^Q— 6» 



Q = (a»a?« + 6 V +«*«*)*• 
The equation when rationalized is of the eightn degree; the sur&ce has 
a conjugate quadruple point at the origin, and its principal sections each 
consist of a conic and a sextic, viz., an ellipse and what may appropriately 
be called the counter- evolute to the corresponding principal section of the 
ellipsoid. 

Article VL — On Subin variants, by the Editor. 
(An abstract of this paper is printed on page 8). 



Professor Cayley's important and unique memoirs on the Abe- 
lian and Theta functions, (forming the substance of his lectures 
delivered at the Johns Hopkins University during part of the 
session of 1882), will be published in the American Journal of 
Malhematica. The first three chapters have come to hand, and 
will appear in No. 2 of Vol. Y, which it is hoped will be pub> 
lished sometime in the course of December. — ~ ~ r^ ^ 
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ON SOME RECENT EXPERIMENTS IN THE CONSTRUCTION 

OF TELESCOPE OBJECTIVES. 

By O. S. HASTINQS. 



[At the request of the authorities of the UniTersity, Dr. Hastings has 
prepared the following account of a portion of his recent work upon the 
telescope]. 

The writer has long been interested in the theory of the construction of 
achromatic objectives, not only on account of the extreme elegance of 
many of the problems involved, but also because, notwithstanding the 
vast amount of work which has been expended upon them for more than 
a century, complete solutions had not been reached ; that is to say, no 
objective had ever been constructed under the guidance of theorjr alone. 
Indeed, it was the assertion made to the writer by the most eminent of 
living telescope makers, that not only had no telescope ever been made 
accoraing to theory, but that, in his opinion, none would ever be so made, 
which directed his attention to the suDJect. 

From what goes before, it is evident that success was not to be hoped 
for by confining the effort to the mathematical aspect of the question, but, 
as the problem is distinctly a physical one, experiment alone could be 
expected to serve as an infallible guide. In short, abstract mathematical 
considerations could only lead to a certain conclusion, namely, that cer- 
tain constant! which enter the initial equations should have the same ratio 
as the dispersive ratio of the two varieties of glass concerned in the construc- 
tion. Unfortunately, this dispersive ratio is absolutely indeterminate in all 
practicable cases, hence the necessity of experiment for testing the validity of 
any choice of a theoretical valuefor this ratio. The necessary preliminaries, 
however, were somewhat forbiddine. In the first place, any theory would 
adapt itself to a sufllciently small objective, hence a rigid test could onl^ 
be nad by applying the theory to a large one ; but not only would it 
greatly exceed the means at my disposal to have such a glass made, but, 
since all opticians are accustomed to work by tentative methods, it would 
only be possible to secure the requisite accuracy in shaping the curves by 
finding a skilled optician who would have faith enough in the theory to 
share something of its author's interest : of this, after several attempts, I 
despaired. It only remained then, to educate myself to this most exqui- 
sitely accurate work as a preliminary step. 

A certain amount of general knowledge of the methods pursued by lens 
makers was acquired b^ visiting the various shops in this country, Eng- 
land, and Germany, which were readily accessible to me; to this was added 
the indispensable practical knowledge and dexterity for the purpose, by 
placing myself for a time under the instruction of a skilled optician in 
Paris. Then I purchased from Feil, the well known maker of optical 
;lass a quantity of flint and crown as material upon which to experiment, 
deciding to make an obiective of four inches aperture first. With the 
aims described in view, it was of the first importance to determine with 
all attainable accuracy the optical properties of these glasses. Prof. 
Becquerel kindly put at my disposal a Brunner spectrometer belonging 
to the 0on$ervaio%r9 de9 ArU et MeHerty with which a long series of 
measures was made upon prisms of the three varieties of glass to which 
the work was then restricted. The constants thus deduced were of great 
accuracy, but the final satisfactory values were only obtained sometime 
afterward with the admirable circle belonging to the physical laboratory 
of the Johns Hopkins University. In this investigation, the effects of 
variation of temperature were carefully determined and certain interest- 
ing and unexpected phenomena discovered, which formed the subject of a 
paper published in tne American Journal of Science^ 

With the data thus acauired the curves for a four inch objective from 
two of the glasses studied were calculated, such that the spherical aberra- 
tion for rays of mean wave length should vanish, and under the hypothe- 
sis that the sum of the squares of the chromatic aberration for other 
wave length, weighted according to their respective luminous intensities, 
should be a minimum. This was the naturally suggested criterion for 
determining the most advantageous value for the dispersive ratio, and, 
although it did not differ very greatlv from the method chosen by Fraun- 
hofer without leading to a successful issue, it was hoped that the differ- 
ence would be sufilcient to correct his error. The objective was carefully 
constructed according to these curves though it was first found necessary 
to improve the form of the spherometer so as to greatly increase its 
delicacy. The experiment proved a failure. Though the telescope was 
free from spherical aberration, thus proving the workmanship good, the 
color correction was decidedly too small. A careful remeasurement of 
the surfisces and a repetition of the computations demonstrated that the 
theory was certainly at fault. 

A reconsideration of the Whole subject ^ave rise to quite a different 
method of determining the most appropriate value for the dispersive 
ratio. By it, the question of limiting extent of chromatic aberration was 
not considered at all, but only a condition as to the amount of light-energy 
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sent verv near the geometrical focal image of a distant point. This 
theory, {American Journal of Science^ Vol, Si, April, 1878), after having 
been once formulated, was so satisfactory that tnere was no doubt as to 
its success even before testing it, but, as what follows will show, that did 
not lead to any neglect of rigorous tests. 

In accordance with curves computed on this new basis the four inch 
glass was again ground, polished and tested. In order to make the trial 
more severe the unusual ratio for focal length to aperture of 18 to 1 was 
chosen, as also a novel combination of surfaces by which the flint lens was 
brought in advance of the crown. The telescope proved an admirable 
one with corrections both for spherical aberration and color sensibly per- 
fect. It has been used quite constantly since the early part of 1879 and 
tested by many observers ; among others, by Prof. Holden, Director of the 
Washburn Observatorv. Such objects as f Scorpii, e Bquilei, C Cancri 
(in 1882|, 9 Orionis, C Herculis, 6 Oygni, five of the satellites of Saturn 
even unaer ordinary conditions, the 6tn and 6th stars of 6 Orionis, and the 
companion to Sirius, all of which have been repeatedly seen, serve as in- 
dications of its excellence. A few even more difficult objects, which, 
either from exceptionally good visual powers or from not having been 
exhibited to others have Men seen by me alone with this instrument, 
are not named; the list, however, contains one or two objects which 
have been seen, as far as I am aware, through no other telescope of the 
size. 

Anxious to test still farther the theory, I constructed an objective of 
6} inches aperture of entirely different materials and curves resembling 
those chosen by Fraunhofer in most of his objectives. This also was 
made strictly in accordance with the theory and with the most gratifvine 
results. Of interest to the optician is the fact that its focal length differed 
by less than ^ of an inch rrom that given by calculation. The lens is 
now in the possession of Mr. 0. H. Bmskwell, at Tarrytown, N. T., and 
was used by him at Honolulu in observing the last transit of Mercury. 
Though I nave not had the opportunity for testing the teles6ope in astro- 
nomical work which I could wish, the ease with which I saw C Bootis 
double in 1879 (Hall 0^^55, 1878.4) and y* Androroadae elongated during 
the same summer convinces one that it is of the highest excellence, even 
independently of the severe physical tests to which it had been subjected 
in my hands. 

At the instigation of Mr. Rockwell and by means of his generous 
assistance, the theory was still farther tested in the construction of a 
larger objective of 9^ inches clear aperture. As there are a num- 
ber of novel features in this glass and several astronomers ancl opti- 
cians have kindly expressed an interest in the matter, it may be worth 
while to explain somewhat in detail its peculiarities and process of 
construction. 

In order to secure greater latitude in choice of curves, two verv thick 
disks were ordered from Feil, and from these pieces were cut ana made 
into prisms. A careful study of their optical properties, made by means 
of the Meyerstein circle, yielded data for an elaborate investigation of the 
most advantageous forms for these particular varieties of glass. It is 
evident that the problem in this general form is an intricate one for it 
presents us with seven arbitrary constants, namely four radii of curvature, 
two thicknesses, and the distance between the two lenses. For the deter- 
mination of these there are only three essential conditions to be met : a 
determinate focal length, proper correction for color, and freedom from 
aberration in light of that wave length which is to effect ^moet strongly 
the sense of vision. In the ordinary treatment of the problem the last 
three arbitrary constants named are considered invariable, hence in such 
cases there remains but one condition to be imposed for the sake of 
making the solution determinate. In practice the condition is generally 
that two of the surfaces shall have the same radius of curvature, as this 
spares the labor on one pair of tools. In this objective, however, no such 
limitation was introduce, but all the latitude of choice which the seven 
arbitrary constants admitted was employed to determine such a form that 
not only would the three conditions defined be satisfied, but in addition 
that the spherical aberration for all other wave lengths should be a mini- 
mum, and that there should be no "ghosts,'' i. e. images formed by 
successive reflections, near the focal plane. Of course the practical con- 
sideration was not lost sight of, that the construction should be mechan- 
ically convenient: to this end the shortest radius of curvature was 
arbitrarily limited to one-tenth the focal length. 

The general nature of the problem rendered the solution extremely 
laborious, so that it was only atter a year from the time of receiving the 
g'ass that the work indicated was completed. The values of the optical 
constants of the glass and the values finally chosen for the seven arbitrary 
constants are contained in the following table. 
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• TABLE I. 

Crown glass, Fell No. 1404. 8p. gr. S.668 

FUnt gbM/I- eil No. 1406. 8p. gr. 8.516 



TfaM Length. 

C 

Da 
W. L. 5614 

E 

F 

O 
W.L.8M1 



1.5^140 
1.622814 
1.6-/4179 
1J&26212 
1.629178 
1.684704 
1.689698 



Jnd$*nf,Fl(nL 
1.606280 
1.610846 
1616122 
1.617618 
1.621366 
1.627020 
1.63798L 
1.648177 



Flint in advamee. 
Btdlus Ist. surface, + 121.2 in. 
•• 2nd. " — 84.22" 
" 8ni. •« + 84.48** 
•< 4th. " +1W.4 " 
Thickness of Flint lens, 0.862 in. 
" Crown •• 0.808 " 

Distance between lenses from 0.1 in. apwards. 

In regard to the distance between the two lenses, as the objective could 
teadily be so mounted that this element could be varied at will through a 
limited extent, it was thought best to employ this feature as a means of 
correcting for temperature. Thus the objectiye is equally good, accord- 
inff to theory, for all temperatures between 0^ and 90^ Fahrenheit. 

It now remained to put the solution to the practical test. Four 
pairs of iron tools were shaped and eround together so as to have the 
radii given in the table as determined by my sensitive spherometer. It 
is true that the most reftned accuracy was unattainable at this stage, 
because the iron tools did not possess sufficient smoothness, but it was easy 
to get an approximation so close that it required but a few minutes to 
alter them when the smoothed glass afforded a more delicate test. 
While a mechanic was employed in this work a glass .grinder was, with 
tools driven by steam, working the disks down to an approximate i^ree- 
ment with the requited thicknesses and curvatures ; then the remainder of 
the operations fell to my own hands. The statements as to what was 
done by myself shall be very specific, not merely because Uie following 
statements have .impressed some skilled opticians as very surprising, but 
because the chief aim of this writing is to illustrate the value of the 
complete theoretical solution. 

The order of proceeding was to grind on one surface until a most care- 
fiil investigation with the spherometer after it had been " smooth '' failed 
to detect any departure from the reading computed for its particular 
radius ; then another surface Was treated in the same way, and, so on ; 
when all the surfaces were thus prepared for polishine, the pitch tools 
were constructed and the polish ing^nijA^cf for each surnice in succession ; 
then the two lenses were, one after the other, centered on a lathe and 
turned to like size. The method chosen for centering, as by far the 
most delicate, was that of a microscopic examination of reflected imaees 
while the lathe was running, the adjustments being made by means of a 
universal chuck, a special construction of my own. The total time occu- 
pied in these processes, starting with the glasses rough from sand grinding, 
was fifty hours, distributed over six days. Only after the completion of 
the centering was the ima^e produced by the lens examined. There 
was no expectation of attaining absolute perfection in this way, as no 
allowance had been made for unavoidable alterations of the curves in 
polishing, but a very close api>roximation 'wbb confidently expected ; and, 
indeed, so good was the objective that it required only twenty minutes to 
render it sensibly perfect. 

The tests applied so far have been only such as can be derived f^om 
x>bserving artificial stars, that ia, distant points of light produced either by 



reflecting sarfiices of great curvature in sunshine, or by transmitting light 
through small holes in an opaque s^een ; but, as is well-known , these are 
of great delicacy. The tests were as follows : 

I. It was found that the probable error of focussing with an ocular, 
giving ajpower of a little more than 800, was less than y^ of an inch. 

II. When the light was modified by absorption through a piece of 
yellow glass so as to reduce the effect of secondary dispersion, a high 
power ocular moving inwards or outwards showed the central disk ex- 
panding and exhibiting successively a dark and then a bright disk at the 
center. This periodic change could be traced on either side of the focal 

Slane until lost by the faintness of the image : it proves to a marvelloua 
egree of precision that the spherical aberration was perfectly corrected. 
In very many examinations it has never been my fortune to see this degree 
of excellence in any other large objective. 

III. As I had intended visiting Cincinnati at the time of the meeting 
of the American Association last year, and to give the substance of my 
experiments there, the lens was sent to the Exhibition of the Ohio 
Mechanics Institute. As it was regularly entered, it was tested t>y Prot 
Stone, then Director of the Cincinnati Observatory, and Profs. Warder 
and Wilson, and, at their recommendation, aoeorded the highest award 
offered by the society. 

Of course the most satisfactory test of the perfbrmance of an astronomi- 
cal objective consists in using it for astronomical work ; but this test has 
been wanting hitherto because I have not been able to provide the lens 
with the necessary tube and stand. 

Since the telescope objectives named are fhr better known as regards 
their optical constants ^an any others in existence the more interesting 
of them are appended for the 9A inch. The list shows at once the char^ 
acter of the color correction and of the correction for spherical aberration, 
though it is to be observed that these numbers are the result of oom« 
putation, not of measurement ; the relation of the color correction, how- 
ever, to that which characterises some of the best larse telescopes by 
prominent makers is fdll^ discussed in the paper, cited above, where the 
theory of this correction is developed. 



TABLE II. 

Yalaes of the distances from the Tertex of first 
intenral of 0.25 in. between the lenses, at 

Wavt Length. OnUral Ragt. Marginal Rags. 



Margi nal Ch nmaUa 
AbtrroHon, 



A 

C 

Da 
W. L. 56U 

£ 
W.L.5000* 

F 

O 
W.L.89n 



142.1003 in. 
U1.9622 « 
141.9006 " 
141.8948 " 
1419027 " 
141.9438 ** 
141.9892 '* 
142.2948 " 
142.7886 " 



For nj of W. L. 6614 at ^ disUnce 
Arom centre to margin, 



142.0838 in. 
141.9601 " 
141.8954 " 
141.8946 " 
141.9078 " 
141.9588 ** 
142.0058 " 
142.8385 " 
142.7968 " 

141J848.in. 



surfeoe to foeal planesi for sa 
a temperature of 20° C. 

iSMerieol 

AoerraUon. 

+ 0.0165 in. + 0.1892 in. 

.0119 " .0555 " 

J)050" .0008" 

+ .0002 ** .0000 ** 

— .0046 " .0127 « 
.0144 •« JKaS <* 
.0166 " .1112 •« 
.0387 " .4389 «* 

— .0688 •« J02««* 



This account will demonstrate that the problem has been finally solved. 
It is clear that the value of the solution increases with the dimensions of 
the objective to which it is applied, and for that reason it was tested on 
as large a scale as possible at the time, but this limit was set by no want 
of confidence or lack of desire to attempt the largest size for whjch the 
glass makers are prepared to ftirnish material. 

*For this valae the index of reCraotlon for the FUnt only was measarsd, (hat for the 
Crown being computed trom this. 



Note on Mr. E. A. Freeman's Remarks on Trial 
by the Court in Criminal Cases. 

(Reprinted from "The Nation,** N. T., October 18, 1882). 

fb ih€ EdUor of ths Nation : 

Sir: Mr. Sdward A. Freeman, in a recent article in the Fortnightly 
Review^ entitled " Some Impressions of the United States," makes the 
following statement, which seems to require explanation : " New devices, 
indeed, we sometimes light upon in the New World. When we look at 
a Maryland judge, who is authorized under certain circumstances to send 
men to the gallows without a jury, we are divided between wonder at 
the innovation and awe toward a being who can do what no being that 
we ever saw before can do." 

The innovation in Maryland which creates wonder and awe in the mind 
of Mr. Freeman, is a law which gives to every one accused of crime the 
right to elect whether he will be tried by a Court or a jury, without ex- 
cepting capital cases. It has in substance been in force ever since 1793, 
and is entirely satisfactorv to the people of the State. It is very seldom 
that capital cases are submitted to the Court, althoueh instances have 
occurred, but in none, as far as I know, has the Court found it necessary 
to pronounce sentence of death. 



It is a noteworthy fact, however, that those accused of all other offences 
generally prefer the Court to a jury. 1 have before me a list of the trials 
which took place in the Criminal Court of Baltimore City from the first 
of January, 1880, to the eleventh of September, 1882. They were in all 
4.417. Of these, many were police cases, which are everywhere tried 
without a jury, but a large number were crimes of the grade of fblony, 
which, according to the rules of the common law, could only be tried 
before a jur^. in the trial of all these oases, only 288 juries were sworn. 
This Court is presided over by a single judse, and during the last fifteen 
years the presiding judg^e has been changed three times, but throughout 
the entire period the trials by the Court of offences of every grade, less 
than capital, have greatly exceeded those by a jury. A very onerous, and 
often painful, duty is thus imposed on the Court, but it is easy to see thai 
much is gained in saving expense, as well as the thne of all concerned in 
the trials. If it be right to give to the accused the privilege of election 
to be tried by the Court or a jury, there seems to be no sufficient reason 
to deprive him of it in a capital case. 

The law of Maryland is at least worthy of consideration by those com- 
munities which do not permit any one accused of felony to be tried by 
the Court, but subject him against his will to the tedious, expensive, and 
uncertain trial by jury. 

^^-^ G. W. B. 
BALTXMoaa^ Ocfo6«r 7, 1882. _^. ..I ^r^r^C^Xc 
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INTRODUCTORY LECTURE ON THE STUDY OF LOGIC. 

lOuUine of ih^ Remarkt made hy Pbof. 0. 8. Pxircx, at the beginning of hie Qmree, September, 1882]. 



Professor C. 8. Peiroe began his instruction for tlie current session by 
A lecture in Hopkins Hall, on the underlying methods of modern logic. 
It was attended by instructors as well as students. In compliance with a 
request for an abstract of his address, which was delivered without notes 
the speaker has given the following outline. 

Mr. Peirce said that he had requested the instructors to do him the 
JG»vor to listen to his observations, because he thought that a clear under- 
standing of the purpose of the study of logic might remove some preju- 
dices by leading to a true estimate of its nature. 

It mi^ht be supposed that logio taught that much was to be accom- 
plished by mere rumination, though every one knows that experiment, 
observation, comparison, active scrutinv of facts, is what is wanted, and 
that mere' thinking will accomplish nothing even in mathematics. Logic 
had certainly been defined as tne "art of thinking," and as the " science 
of the normative la¥rs of thought." But those are not true definitions. 
" DfoUetiea,*' says the logical text-book of the middle ages, '< est are 
arttum et eetentia adetUiamm, ad omnium aliarum acientiarum method" 
orum prindpia viam habene,*^ and although the logic of our dsy must 
naturally be utterly different ftrom that of the Plants^enet epoch, yet this 
general conception that it is the art of devising methods of research^ — the 
method of methods, — ^is the true and worth v idea of the science. Logic 
will not undertake to inform ^ou what kind of experiments you ought to 
make in order best to determine the acceleration of gravity, or the value 
of the Ohm; but it will tell you how to proceed to form a plan of experi- 
mentation. 

It is impossible to maintain that the superiority of the science of the 
modems over that of the ancients is due to anything but a better logic. 
No one can think that the Greeks were inferior to any modern people 
whatever in natural aptitude for science. We may grant that their 
opportunities for research were less : and it may be said that ancient 
astronomy could make no progress oeyond the Ptolemaic system until 
sufficient time had elapsed to prove the insufficiency of Ptolemy's tables. 
The ancients could have no dynamics so long as no important dynamical 
problem had presented itself; they could have no theory of heat without 
the steam-engine, etc. Of course, these causes had their infiuence, and of 
course they were not the main reason of the defects of the ancient civili- 
sation. Ten years' astronomical observations with instruments such as 
the ancients could have constructed would have sufficed to overthrow the 
old astronomy. The great mechanical discoveries of Oalileo were made 
with no apparatus to speak of. If, in any direction whatever, the ancients 
had once commenced research bv richt methods, opportunities for new 
advances would have been brought alonff in the tram of those that went 
before. But read the logical treatise of Philodemus ; see how he strenu- 
ously argues that inductive reasoning is not utterly without value, and 
you see where the fault lay. When such an elementarv point as that 
needed serious argumentation it is clear that the conception of scientific 
method was almost entirely wanting. 

Modern methods have created modern science ; and this century, and 
especially the last twenty-five vears, have done more to create new meth- 
ods than any former equal period. We live in the very age of methods. 
JEven mathematics and astronomy have put on new faces. Chemistry and 
physics are on oompletelv new tracks. i«inguistio, history, mythology, 
sociology, biology, are all getting studied in new ways. Jurisprudence 
and law have begun to feel the impulse, and must in the future be more 
and more rapidly influenced by it. 

This is the af^ of methods ; and the university which is to be the expo- 
nent of the living condition of the human mind, must be the university 
of methods. 

Now I grant you that to sav that this is the ag^e of the development of 
new methods of research is so i!ar from saying that it is the age of the theory 
of methods, that it is almost to say the reverse. Unfortunately practice 
generally precedes theory, and it is the usual fate of mankina to get 
tninss done in some boggling way first, and find out afterward how they 
could have been done much more easily and perfectly. And it must be 
confessed that we students of the science of modern methods are as yet 
but a voice cryins in the wilderness, and saying prepare ye the way for 
this lord of the sciences which Is to oome. 

Tet even now we can do a little more than that. The theory of* any 
act in no wise aids the doin^ of it, so long as what is to be done is of a 
narrow description, so that it can be governed by the unconscious part of 
our organism. For such purposes, rules of thumb or no rules at all are 
the best. Tou cannot play billiards by analytical mechanics nor keep 
shop by political economy. But when new paths have t# be struck out, a 
spinal cord is not enough ; a brain is needea. and that brain an organ of 
mind, and that mind perfected by a liberal education. And a nberal 
education — so far as its relation to the understanding goes — means logic. 
That is indispensable to it, and no other one thing is. 



I do not need to be told that science consists of specialties. I know all 
that, for I belong to the guild of science, have learned one of its trades 
and am saturated with its current notions. But in mv judgment there 
are scientific men, all whose training has only served to belittle them, and 
I do not see that a mere scientific specialist stands intellectually much 
higher than an artisan. I am quite sure that a young man who spends 
his time exclusively in the laboratory of physics or chemistry or biology, 
is in danger of profiting but little more from his work than if he were an 
apprentice in a machine shop. 

The scientific specialists — ^pendulum swingers and the like— are doing a 
great and useful work; each one very little, but altogether something 
vast. But the higher places in science in the coming years are for those 
who succeed in aaapting the methods of one science to the investigation 
of another. That is what the greatest progress of the passing generation 
has consisted in. Darwin adapted to biology the methods of Malthus 
and the economists ; Maxwell adapted to the theory of gases the methods 
of the doctrine of chances, and to electricity the methods of hydroily nam- 
ics. Wundt adapts to psychology the methods of physiology ; Galton 
adapts to the same sthdy the methods of the theory of errors; Morgan 
adapted to history a method from biology; Coamot adapted to political 
economy the calculus of variations. The philologists nave adapted to 
their science the methods of the decipherers of dispatches. The astrono- 
mers have learned the methods of chemistry ; radiant heat is investi- 
gated with an ear trumpet; the mental temperament is read off on a 
vernier. 

Now although a man needs not the theory of a method in order to 
apply it as it has been applied already, yet in order to adapt to his own 
science the method of another with which he is less familiar, and to 
properly modify it so as to suit it to its new^se, an acquaintance with 
the principles upon which it depends will be of the greatest benefit. For 
that sort of work a ij^an needs to be more than a mere specialist ; he needs 
such a general training of his mind, and such knowledge as shall show 
him how to make his powers most effective in a new direction. That 
knowledge is logic. 

In short, if my view is the true one, a young man wants a physical 
education and an aesthetic education, an education in the ways of the 
world and a moral education, and with all these logic has nothing in par- 
ticular to do ; but so far as he wants an intellectual education, it is 
precisely logic that he wants ; and whether he be in one lecture-room or 
another, his ultimate purpose is to improve his logical power and hia 
knowledge of methods. To this great end a young man's attention ought 
to be directed when he first comes to the university ; he ought to keep it 
steadily in view during the whole period of his studies; and finally, he 
will do well to reviewhis whole work in the light which an education in 
loffic throws upon it. 

I should be the very first to insist that logic can never be learned from 
logic-books or logic lectures. The material of positive science must form 
its basis and its vehicle. Only relatively little could be done by the 
lecturer on method even were he master of the whole drcle of the sciences. 
Nevertheless, I do think that I can impart to you something of real utility, 
and that the theory of method will shed much light on all your other 
studies. 

The impression is rife that success in logic requires a mathematical 
head. But this is not true. The habit of looking at questions in a 
mathematical wav is, I must say, of great advantage, and thus a turn for 
mathematics is of more or less service in any science, physical or moral. 
But no brilliant talent for mathematics is at all necessary for the jtudy 
of logic. 

The course which I am to give this year begins with some necessary 
preliminaries upon the theorv of cognition. For it is requisite to form a 
clear idea at the ontset of what knowledge consists of, and to consider a 
little what are the operations of the mind by which it is produced. But 
I abridge this part of the course as much as possible, partly because it 
will be treated by other instructors, and partly because I desire to push 
on to my main subject, the method of science. 

I next take up syllogism, the lowest and most rudimentary of all forms 
of reasoning, but very fundamental because it is rudimentary. I treat 
this after the general style of DeHorgan, with references to the old tradi- 
tional doctrine. Next/$omes the logical algebra of Boole, a subject in 
itself extremely eas^, but very useful both from a theoretical point of 
view and also as giving a method of solving certain rather frequently 
occurring and puzzling problems. Prom this subject, I am naturally led 
to the consideration of relative terms. The logic of relatives, so far as it 
has been investigated, is clear and easy, and at the same time it furnishes 
the key to many of the difficulties of logic, and has already served as the 
instrument of some discoveries in mathematics. An easy application of 
this branch of logic is to the doctrine of breadth and depth or the rela- 
tions between objects and characters. I next introduce the conception of 
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number, and after showing how to treat certain statistical problems, I 
take up the doctrine of chances. A very simple and elegant mathematical 
methoa of treating equations of finite differences puts the student into 
possession of a powerful instrument for the solution of all problems of 
probability that do not import difficulties extraneous to the theory of 
probability itself. 

We thus arrive at the study of that kind of probable inference that is 
really distinctive ; that is to say. Induction in its broadest sense— Scien- 
tific Reasoning. The general theory of the subject is carefully worked 
out with the aid of real examples in great variety, and rules for the per- 
formance of the operation are given. These rules have not been picked 
up by hazard, nor are they merely such as experience recommends ; they 
are deduced methodically from the general theory. 



Finally, it is desirable to illustrate a long concatenation of scientific 
inferences. For this purpose we take up Kepler's great work, D» Molu 
SUUtu MariUf the greatest piece of inauctive reasoning ever produced. 
Owing to the admirable and exceptional manner in which the work if 
written, it is possible to follow Kepler's whole course of investi^tion 
from beginning to end, and to show the application of all the maxims of 
induction already laid down. 

In order to illustrate the method of reasoning about a snliject of a more 
metaphysical Mnd, I shall then take up the scientific theories of the 
constitution of matter. 

Last of all, I shall give a few lectures to show what are the lessons that 
a study of scientific procedure teaches with reference to philosophical 
questions, such as the conception of causation and the like. 



THE UNIVERSITY OF LONDON. 

lAbairaci of an opening addreu at the Johns ffopkina University^ by TF. B, Carpenter, F. R.8,f LL, D}, 

At the opening assembly of the Officers and Stndents of the Johns Hopkins University for the present academic year, September 
26, 1882, Dr. W. B. Carpenter, F. R. S., for many years Registrar of the University of London, was present by invitation of the 
Trustees, and made a brief address. The following abstract of it has been. prepared and has received his revision. 



Dr. Carpenter said: I cannot but feel diffidence in a position which 
has heen occupied by some of my distinguished friends, such as Dean 
Stanley, Prof. Huxley, and others, who have before addressed the 
memhers of this University. But I could not refuse the request made 
to me by your President, that I should give you a sketch of the 
history of the University of London ; an institution with which I have 
been officially connected, in one capacity or another, for more than thirty 
years, and my experienCf of which (he assures me) is likely to be both 
interesting and valuable to you. 

After this introduction, Dr. Carpenter proceeded to say, that about fifty 
years ago the early education of the upper classes in Bngland was mostly 
carried on in the great Public Schools, whose curriculum of study consisted 
almost entirely of the Classics ; so little attention being paid even to Math- 
ematics, that, when the University of London was established, it was found 
that the entrance examination could not include more than the first book 
of Buclid. As an illustration of the slight knowledge the youths had even 
of Arithmetic, Dr. Carpenter related an anecdote told him by Prof. Key, 
who in his earlier life had many private pupils, among whom was one from 
the sixth form at Eton. The latter, while walking one day with the pro- 
fessor^ expressed a desire to buy some silk stockings. He went in to a store ; 
the price was 7s.; he wanted six pairs of them, and to find the entire cost, 
went through the laborious process of adding seven to seven, adding 
seven more, and so on. The Professor, astonished, asked him if he had 
ever seen a multiplication table, and received a negative answer. When 
the young man found out that there was such a thing, he was so delighted 
that he learned the whole table in two days. — ^There were small private 
schools, some of them of great excellence ; but the large public schools 
prepared the great bulk of the students for the Universities. 

Now, the two older Universities are extremely peculiar, with their old 
traditions, and their monastic and scholastic discipline. The buildings 
are beautiful, and the surroundings such that a lasting attachment to 
their Alma Mater is felt by those who have gone through these Uni- 
versities. At Cambridge, higher mathematical education was a specialty, 
while at Oxford the classics were especially insisted upon. No one could 
then enter Oxford who would not sign the thirty-nine articles ; this 
affected the morality of the institution ; and Dr. Carpenter related the 
instance of a man who had unknowingly signed them, thinking he was 
putting his name in the porter's book. At Cambridge anyone might 
enter, but could not take the degree unless he could sign. He could, 
however, be "placed ** in the Honors list; as had been the case with Pro- 
fessor Sylvester. The speaker then explained the method of instruc- 
tion employed, and also that of the Scotch Uni-versities, where, while 
there was no religious test required of students, there was for professor- 
ships, which prevented himself from becoming a professor, as he other- 
wise would. Then the " London University " was established by a joint 
stock company, through the efforts of some members of the Liberal party. 
Every chair was represented, except theology ; at first not even moral 
philosophy was tolerated, but this was finally smuggled in under the 
name of " the History of Ethical Theories ;" and the medical school 



proved a great success, its course of instruction being much superior to 
that given in the Hospital Schools of London, on which it soon exerted 
an elevating infiuence. The speaker then detailed the steps which led to 
the institution of the real University of London ; a body nominated by 
the Crown, which has the power of conferring degrees, and regulating 
the curriculum of study for them, but which does not itself engage in 
the work of teaching. It receives its candidates from University Col- 
lege (the original London University) and Kings College, London, from 
the Medical Schools of London and the Provinces, and from numerous Dis- 
senting and Catholic Colleges throughout the kingdom, and also— except 
as regards Medicine— from private study. The basis of its curriculum is 
the Matriculation examination, which tests a thoroughly good school 
education ; and this requirement has done much to raise the value of its 
degrees ; no one being able to enter upon his University curriculum in 
either of the Faculties, without passing this. The University of London 
was the first firituh University to institute Degrees in Science ; and 
the curriculum in that Faculty was framed on the principle laid down by 
Faraday (then a member of its Senate), which was that the degree of 
Bachelor should attest the possession of a broad, general, scientific culture, 
whilst the degree of Doctor (held by Dr. Martin) should be given upon 
the basis of the B. Sc., for very high proficiency in some special depart- 
ment of scientific study. The two causes which have led to the sucoesa 
of the University of London are, first, its independent position as to the 
standard required, as shown iq the proportion of plucks; and, second, its 
freedom in the choice of examiners. No one has the least pocket-interest 
in this University, while others are afraid to raise their standard ; and its 
Sxaminerships have been held by the foremost men in every department 
of knowledge. Concerning the relation between the University of London 
and the Johns Hopkins, Dr. Carpenter said that it had been, the principle 
of the former that it should not take any part in teaching ; but of late 
years it had been under consideration whether there ought not to be 
engrafted upon it a system of higher education; and he learned with 
satisfaction the great work that is being done here, in addition to ordi- 
nary university study, in attracting graduate students from other col- 
leges—a work in which he took a great interest. Dr. Carpenter further 
said that he met here with elements for greater progress than in any 
institution with which he was acquainted ; that its highly elastic constitu- 
tion and the freedom of the trustees gave it great power of expansion, and 
that he was amazed into how extensive a field its scholarship had extended. 
In conclusion, Dr. Carpenter said that England was not so rotten an 
old country, after all ; its progress in many respects during the last fifty 
years being one which America might well profit by. He then spoke of 
our civil service, showing a keen insight into the evils which beset us, 
and dwelling upon the necessity of the formation of an intelligent public 
opinion. He was glad to see a co-operation of good men of both political 
parties, who were coming forward to remove the dark spot which stains 
our service. He said he could not wish us anything better than that a 
system should be introduced here, which should bring about equally good 
results as that produced by the adoption of the present English system. 
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HOPKINS HALL LECTURES. 



Notice in Respect to the Admission of the Public. 



In answer to inquiries, and in correction of some current misapprehensions, the following statements are made in respect 
to the conrses of lectnres annually given in the Johns Hopkins University. 



1. These counes are academic lectures, designed primarily for the 
members of the University, and supplementary to the regular class- 
room work of the students. 

2. As the members of the University rarely require the entire room, 
the Trustees have taken great pleasure in inviting other persons, not 
connected with the University, to attend. 

8. As these lectures are not intended for popular entertainment, but 
for the instruction of students, those persons first receive tickets, in most 
cases, who are known to be especially interested in a particular course, — 
ladies as well as gentlemen. Preference is thus given, according to the 
character of the course, to teachers in other institutions, public and 
private; students of medicine, law, etc.; professional men, and others. 
If any tickets remain undistributed, they are given out to those who 
may have applied for them, in order of application. 

|^gr*The lectures begin at 5 o'clock |>unc^uaZ/y. The doors 
not exceed an hour in the delivery. 



4. The hall is full when 200 hearers are present ; it is uncomfortable 
if more are admitted. Not infrequently two or three times that num- 
ber of persons apply for admission and often applications for tickets 
cannot be granted. To give the lectures elsewhere would alter their 
character as a part of the ordinary academic work of the CJniversity. 

6. There u no general eouree Ueket isetied. Programmes and other 
current information pertinent to university work may be found in the 
Univereiiy Circulara, sent to subscribers on the payment of one dollar per 
annum, either by Messrs. Cushings A Bailey, or by the University. 

6. It will save much delay if inquiries on these and other routine 
matters are addressed not to individuals but to the Johns Hopkins 
Unitjerbitt, 6y postal card, and answers will be promptly returned 
by mail. Personal applications consume time needlessly. 

of the hall are opened at fifteen minutes before 5, and the lectnres do 



PROGRAMME OF LECTURES, SESSION 1882-3. 



NEW TESTAMENT AND PATRISTIC GREEK. 

J. Rbndsl HABaiB, M. A. (Cantab.), Fellow, and late Libra- 
rian and Lecturer of Clare College in the IJni?ersity of Cambridge. 

L Introductory to the Critical Study of the Greek Testament. 
Six lectures, October 24 to November 9. 

2. Epistle to Diognetus. Five lectures, Tuesdays and Thurs- 
days, November 14 to 28. 

The Epistle will he discussed somewhat in the following order : 

Introduction — Translation — Authorship ; should it be referred to Jus- 
tin, Melito, Apollinaris, or some other leading thinker of the early 
Church — Doubtful character of the last two chapters of the Epistle — The 
AgaptB in the early Church — Side-lights on the relations between the 
modes of thought iu the early Church and in the world at large — Persist- 
ence of the gift of prophecy in the early Church, etc. 

The text will be read in an English version and elucidated by com- 
ments. A translation of the Epistle is given in the first volume of the 
Early Christian Literature Primers, by Bav. G. A. Jackson, (18mo., 
Appleton, N. T.). A copy of the Greek text may be found appended to 
Professor Gildersleeve's edition of Justin Martyr (12mo., N. Y., 1877). 

IL 

OLD NORSE LITERATURE. 

W. H. Carpintir, (Ph. D., University of Freiburg), Fellow 
by Courtesy. Twelve lectures, on the Eddas, etc., Mondays and 
Fridays, November 10 to December 22. 



Special Subjbots and Books of Rbfirbncb. 

I. The Ancient Literature of the Scandinavian North. Its histor- 
ical development. Historical review: Denmark, Sweden, 
Norway, the British Islands, the Faroes, Iceland, Greenland, 
Vinland. 

Ott«,£.a ScandiuTian History. LtmdonASfacnUUan), IBli, (H). (P). 
II. Iceland. Its discovery and settlement and a short review t>f 
its history. 

Maurer, K. Island tou seiner ersten Entdeckang bis cam Unternxise des 
Freifltasto. Manehen, 1874. (P.) Maurer, K. Die Entstehung des Islftnd- 
isctaen Staato and seiner Ver&SBung. Munehen,lS52. (P). DMent,O.W. 
The Horsemen in IceUnd. (Oagf^ Awyt, 1868). (P). 



III. 
IV. 

V. 

VI. 



Old Norse Literature. The Eddas; other poetical literature. 

The Si^as : other prose literature. 
VlgfosBon, O. Sturlunga Saga. 2 Vols. Og^/brd, 1878. (Vol. L, Prolegomena). 

iH). (P). Horn, F. W. Geschidite der Literatar des Skandinayischen 
Gordons. Ze^pstf^, 1880. (H). (P). 

The Blder or Semundar Edda. Its age and author. What it 

contains. 
Thorpe, R The Edda of Snmund the Learned. Londom, 1866. Slmxxwk, K, 

me Edda. StuUaart, 1878. (H). (P). Wensel, B. Die Aeltere Edda. 

Leipsig, 1877. (H). 

The Blder Bdda. The mythical and ethical lays of the Edda. 
Anderson, B. B. Norse Mythologx. CMeaao, 1876. (P). Holtzmann, A. 

Deutsche Mjthologle. Letpgig, 1874. (U). Simrock, K. Handbach der 

Deutschen Mythologle. itomt, 1878. (H). (P). 
The Blder Edda. The heroic lays of the Edda : the Lays of 

Helgi ; Sieurd the Volsung and the Rine of the Nibelungs. 
Mas^osBon^ Monri8.^he Storf of the Volsungs ana_Nibelttng;8, with certain 



Songs trom the Elder ] 



Londany 18 



(P). Morris, Wm. The 



VII. 
VIII. 

IX, 
X. 

XI 



XII 



story of Sigurd the Volsung and the fall of the Nibelungs. Baton, 1881. 
(P). Bergmann, F. W. Die Edda-Oedlchte der Nordischen Heldensage. 
Ara«fftur^, 1879. (P). 

The Elder Edda. Sigurd the Volsung and the Nihelungs, 

Oontinued, The Nibelungen Lied. 
The Younger or Snorra Bdda. Its age and author. What it 

contains. 
Andenon, B. B. The Younger Edda. CMeago. 1880. (H). Mallet-Fercr- 

Blaekwell. Northern Antiquities. (Bohn's Librsnr). Ltmdon, 1999. (F 

Simrock, K. Die Edda. Cited above. Bergmann, F. W. La Fascinatlo 



^ , Inauon 

deOulfi. AroMfticr^, 1871. (H). (P). 

Other Poetical Literature. The Skalds and their poems. Later 

poetry. 

The Sagas. Mythic-heroic Sagas. 

MagnusBon A Morris. The Story of the Volsungs and Nibelungs: VSlsonga 
Saga. OUed above. 

The Sagas. Historical Sagas. 

Disent, O. W. The Story of Burnt NJal. SUnburgh, IWl, (H). (P). Other 
English translations of the Sagas are : Magnusson A Morris. Three North- 
em Love Stories snd other Tales. ZoiKlm, 1876. (P.) do. do. The 
Story of Grettir the Strong. London, 1869. (P). Head. E. The Story of 
YlgapOlum. London, 1866. (P). Dasent, 0. W. The Story of Oisll the 
Outlaw. Edinburgh, 1866. (P.) Anderson, B. B. Viking Tales of th» 
North. CAica^, 1878. (P). 

Old Norse Historical Literature. The Historians : Ari ; Sturla ; 

Snorri. 
Laing,S. The Heimskrtngla. London, ISH, (P). 



Note.— A complete Old Norse bibliography is contained in: Mfihius,. Th. Catalcvus 
Llbrorum Islandicorum et Nonresicorum ^tatis Mediie. Leipgig, 1856; and in: Ver- 
zeichniss der auf dem Gebiete der Altnordischen Sprache und Literatur erschienen 
Sebriften. Leiptig, 1880. 

A bibltographical list of the living authors of Iceland is now in course of publication 
in the Bulletin of "The Library of Cornell Univeisity." 

Books marked (H) are in the Johns Hopkins University Library ;„(P)Ja the I^zary_of 
the Feabody InsUtute. O 
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III. 

FRENCH LITERATURE. 

M. Rabillon, Lectarer on French Literature. Lectures {in 
French), Satardays, after November 4. 

First Sbvxn Lectures — to Dec. 16. 

The special Bubject considered will be The Expression of Paternal 
Affection in the Olasaic and Modern French Writers — Corneille, Ra- 
cine, Molidre, Balzac, and Victor Hugo. The following works will be 
taken up in successive lectures : 

Gorneille : — L» Haraeea ; Le Cid ; Le Menteur ; 

Molidre : — L'avare; Lefesiin de pierre ; 

(General considerations upon Molidre in connection with the principal 
subject of tbe course.) 

Victor Hugo : — Le roi B^amtue, 

Persona intending to follow the course are advised to procure the 
above-named works. 

The second series of lectures will begin early in January. 

IV. 

POLITICAL SCIENCE. 

RiOHARD T. Ely, (Ph. D., Heidelberg), Associate in Political 

EcoDomy. Six lectures on French and German Socialism, 

Tuesdays and Thursdays, December 5 to 21. 

The special topics taken up will be : 

I. The Laboring Classes and the French Revolution. 
II. St. Simon and the French Socialists. 

III. Carl Marx and the International. 

IV. Ferdinand Lassalle and the ** Iron Law of Wages." 
V. Social Democracy and Revolution. 

VI. Socialism of the Ohair and Christian Socialism. 



ETCHERS AND ETCHING. 

Mr. F. Seymour Hadbn, F. R. 0. S., of London. Three 
lectures, Tuesday, Wednesday, and Thursday, January 2, 3, 4. 

The following subjects will be treated : 
1. The Principles of Etching. 
II. The Practice of Etching. 
III. The Great Masters of Etching. 
The course will be illustrated by diagrams and examples. 

An article, by Mr. Philip Gilbert Hamerton, on Mr. Haden's Etchings 
may be found in Scribner's Monthly for August, 1880. 



Particulars in regard to tbe following courses will be given 
later : 

I. Philosophy, PROFEBSOB Oeobqe S. Mobris Eight lec- 
tures, Mondays and Tuesdays, January 8 to 30. 
II. English Literature (3 courses). 

1. Pbovessob Hiram Corson, of Cornell University. Ten 

lectures, Wednesdays, Thursdays, and Fridays, Jan- 
uary 10 to 31. 

2. PROVESSOR James A. Harrison, of Washington and Lee 

University. Ten lectures, Mondays, Wednesdays, and 
Fridays, February 12 to March 2. 

3. Mr. Oeorqb W. Cable, of New Orleans. Six lectures, 

Mondays, Wednesdays, and Fridays, March 5 to 
16. 



PEABODY INSTITUTE LECTURES. 



A general course of thirty lectures will be given in Peabody Hall, every Tuesday and Thursday evening at -8 o'clock, from November 7 till March 1, 

with a recess of two weeks at Christmas. 7%« references to booke are for a short course of reading in connection with the lectures, AU books referred to 

are in the Peabody Library, 

(Reprinted l^m the Peabody InsUtate Calendar for 1882-8). 



I. Mb. Oeobox M. Towle, of Boston. Six lectures, Nov. 7, 9, 14, 10, 
21, 28, on Famous Men and Women of our Day, 

1. Queen Victoria: 2. Gear and Nihiliats; 8. John Bright; 4. Empreas Eagenie; 6. 
Thomas Carlyle; 6. Victor Hugo. 

i2Q/!sr«ficef.— Queen Victoria's Our Life in the Highlands: Martin's Prince Consort; 
McCarthy's History of Our Own Times; For Nihilists, see Intemat Bot., vol. VIIL p. 
872: and vol. X, 349, 411, 694, Contemp. Rev., Tol, 38, 918, and for May. 1882; Smith's Life 



II. Mr. Horaob B. Scuddbr, of Cambridge. Mass., author of the 
*' Bodley '' books and other works for children. Four lectures, Nov. 28, 
80, Dec. 6, 7, on Childhood in Literature and Art, 

1. Childhood before and after Christ; 2. Childhood in English Literature and Art; 
8. Childhood in the Nineteenth Century; 4. Childhood in literature, and Literature for 
Childhood. 

III. Prof. Mosks Coit Ttlxr, of Cornell University, author of ''A 
History of American Literature." Four lectures, Deo. 12, 14, 19, 21, on 
Some Phases of the Intellectual History of America in the llth and ISth 
Centuries, 

1. Our Earliest Colleges— their Founders, their Students, their Work, their Play; 2. 
Leading Ideas in Physical Science as held by our Colonial Fathers; 3. Bishop Berkeley— 
his Visit to America in 1729-1731, and iU Effect on liigher Education ; 4. The Literary 
Services of Thomas Paine in the American Revolution. 

i28/«r8n0e».— Lodge's Short History of the English Colonies: Tyler's History of American 
Literature, 1607-1765: Quincy's History of Harvard University; The Harvard Book ; The 
Yale Book; Eraser's Life of Bishop Berkeley: References to Thomas Paine in Bancroft's, 
Hildreth's, and Bryant's Histories of the United States. 

IV. Mr. Franklin B. Houoh, Chief of Forestry. Department of Agri- 
culture, Washington. Four lectures, Jan. 9, 11, 16, 18, on Forestry, 

1. Natural Distribution of Forests: Efftets of Latitude, Altitude, Aspect Soil, Ac., and 
to what extent we may toke Advantage of those in tbe Cultivation ef woodlands ; S. The 
Sanitary and Climatic Influences of Foresto; 8. Effects of Denudation : Examples of Ex- 
cessive Clearing and the Dangers Threatened; 4. The Restoration of Forests: Planting 
under Difficulties as on Dunes, Sandy Wastes, and Mountains eroded by Torrents. 

IB^^^irsfMei.— Manh's Man and Nature, and his Earth as Modified by Human Action ; 
Emerson's Trees of Massachusetts; Hough's Elements of Forestry, and hia Reports on 
Forestry; Brown's Forester; Laslett's limber and Timber Trees. 



y. Prof. Hbnrt B. Shkphbrd, President of the College of Charleston, 
S. C. Two lectures, Jan. 23, 25, on English Literature, 

1. The English of the Elisabethan Age ; 2. Modem English, its Growth and Character. 

i2e/'er«nc«.— Abbott*s Grammar of Shakspeare, introductory chapter ; Cralk's English 
of Suakespeare; Encyclopedia Britanoica, 9th Edition, vol. Vin. article English Lan- 
gui^e; Hall's Modern English; Shepherd's History of the English Language, chaps. 25, 
26, 27, 28 ; Oliphant's Sources of Standard EngUsh— the closing chapter and Specimens. 

VI. Dr. Hrrbbrt B. Adams, Associate Professor of History, Johns 
Hopkins University. Four lectures, Jan. 80, Feb. 1, 6, 8, on Local Life 
and Home Institutions, 

1. The Aryan Village in the Old. World and the New; Plantations, North and South; 
2. The English Parish in America ; Tithings, Hundreds, Manors, Counties; Z, Northern 
Towns and Southern Boroughs ; Baltimore-Town ; 4. Townships and Common Schools, 
West and Souih ; Ideas of JetTorson and Peabody. 

iZ6/0ren6e«.--CouIanges's Cit6 Antique; Maine's Village Communities; Hearn's Aryan 
Household ; Phear's Aryan Village ; Talne's Notes on England, chap. 11 : Esoott's Emr- 
land, chap. 2; Olmsted's Cotton Kingdom, and his Journeys ; Jefferson's works, vol. VII, 
pp. 13, 35 ; John Adams's Works, vol. II, p. 182, and vol. V, p. 495 ; Peabody Education 
Fund Reports ; Shires and Shire Towns in the South, in Lipplncott's Magasine, August 
1882. 



VII. Prof. Charles A. Youno, of the College of New Jersey, authoiw 
of "The Sun." Pour illustrated lectures, Feb. 18, 16, 20, 22, on As- 
tronomy. 

1. Asironomical Dimensions and their Measurement, (special reference to the Transit 
of Venus) ; 2. Becent Investigations In Solar Physics ; 8. The Planetary System as at 
present known ; 4. Meteors and Comets. 

ifc-ZsrenoM. —Newcomb's Popular Astronomy, Sd edition ; Proctor's Other Worlds than 
Ours; Lockyer's Studies In Spectrum Analysis; his Lectures on Solar Physics, In Nature, 
vol. XXIV; Young's The Sun ; Siemen's New Theory of the Sun, in Nineteenth Century 
for AprU, 1882. 

VIII. Rev. a. D. Mato, of Washington, Agent in the South of 
the Education Society. Two lectures, Feb. 27, March 1, on The New 
EHueation in the South, 

1. The Helping Hand firom Abroad ; 2. The Up-building at home. 

l2e/er«}»M«.— Reports of the Bureau of Education, and those of the Peabody Educa^on 

^""^ -'igitizedt, iC 
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ENUMERATION OF CLASSES, FIRST HALF-YEAR, 1882-83. 



Mathem atlog> (88 students). 

Classet meet in Boom 10. 
Theory of SubBiUtUionss PBornwoB Stlysbtxb. Twice weekly, 
Tuesday and Friday, 4 P. M. (9). 

Biwlng. DftTis. Ely, G. 8. Hathaway. 

CoI]iDa,J. y. Durfee. Franklin. Story. 

Craiff. 

AnnUytic Qeomeiry: Advanced Course: Dr. Stort. Three times 
weekly, Tuesday, Wednesday, and Friday, 10 A. M. (6). 

Barnes. ColUns, J. V. Ihirfee. Ely, 0. 8. 

Biasing. DaTit. 

Higher Plans Curves: EUnuniary Course: Dr. Stort. Three 
times weekly, Monday, Wednesday, and Thursday, 1 P. M. (8). 
Hathaway. Schuermann. Taber. 

EUiptie Functions: Dr. Craig. Three times weekly, Tuesday, 
Wednesday, and Friday, 11 A. M. (10). 

Barnes. Davis. Hathaway. Taber. 

Biasing. Durfee. Schuermann. Veblen. 

ColUna,J.y. £ly,0.8. 



Definite Integrais: Dr. Oraiq. 
Thursday, 10 A. M. (2). 
bamea. 



Twice weekly, Monday and 



Mechanics: Dr. Craig. 
and Thursday, 12 M. (4). 
ColUna,J.y. KimbalL 



Hathaway. 
Three times weekly, Monday, Tuesday, 



Beid. 



Schnermann. 



CaJleulus of Variations: Dr. Craig. Twice weekly, Wednesday 
and Friday, 9 A. M. (6). 

Barnes. Hathaway. Taber. yeblen. 

Goodnow. Schuermann. 



Determinants : Dr. Frahklih. 

Barnes. Kimball. 

Brace. Nixon. 

Howe. 

(Thii 



Daily, 4 P. M. 

Perkina, C. A 
Perkina, W. H. 

teOstobar). 



(9). 

yeblen. 
Witsenbaoher. 



IHff^renHai and Integral Caiculus : Dr. Frahkliv. Daily, 
11A.M. (12). 

Arts. Faerber. Huggina. Nixon. 

Carroll. Gilbert. Lyona. Scott. 

DeWitt Howe. MorriU. Wlegand. 

Solid Anatytie €feometry: Dr. Franklik. Three times weekly, 
Tuesday, Thursday, and Friday, 10 A. M. (6). 

Howe. Perkina, W.H. Wllllama, H. W. Witsenbaeher. 

Nixon. yeblen. 



PllJBloa* (49 Students). 

Classes meet in Booms 8, 4, 7, 8. 
EHectricUy and Magnetism: Profrssor Rowland. Four 
times weekly, Monday, Tuesday, Wednesday, and Friday, 8 P. M. 
(12). 

Brace. Goodnow. Koyl. Perkina, C A. 

Collina,J.y. Hathaway. Liebig^G.A. Beid. 



Duncan. 



KimbalL 



MorrilL 



Schuermann. 



Laboratory Work : PRorsMOR Rowland. Daily. (10 advanced 
students). 

Brace. Kimball. Morrill. Beid. 

Flnley. Koyl. Perkina, C. A. Buaaell. 

Goodnow. Liebig, G. A. ' 

M€0or Course : Dr. Hastingb. Lecture, once weekly, Thursday, 
8.80 P. M. ; Laboratory work daily, especially Wednesday. (16). 
Brace. Duncan. Howe. Beid. 

ColUna,J.y. Durfee. Kelaer. Schubart. 

DaTia. EIy,G. S. KimbalL Schuermann. 

Day, D. T. HalL HorrilL 



Generai Fhysics: MUwr Couru 


.• Dr. Hastings. 


Daily, 10 A. 


M. (27). 








Arts. 


Crum. 


Howard. 


Perkina, W.H. 


Baker. 


DeWitt. 


Huggina. 


Pleaaants. 


Bayley. 


Fela. 


Johnaton,B.a 


Price.- 


Boaton. 


GUbert. 


Laeaaig. 


Scott. 


CampbeU. 


Gordon. 




Smith. 


Carey. 


Hillyer. 


Lodge. 


Williams, H.W. 


CarrolL 


Hinkley. 


OmdorC 




Laboratory Work : {CUue in General Physiee). Dr. Habtinqb and 


Mr. Bbid. (26). 






Arts. 


Cram. 


Hinkley. 


OmdorC 


Baker. 


DeWitt. 


Howard. 


Perkins, W.H. 


Bayley. 


Fela. 


Huggina. 


Pleasants. 


Boston. 


Gilbert. 


Johnaton, B. a 


Price. 


CampbeU. 


Gordon. 


Laeaaig. 


Scott. 


Carey. 


Hillyer. 


Loans. 


Smith. 


CarrolL 










(46 Students). 






Glasses meet in the Chemical Laboratory. 






Daily. (40). 








Baker. 


Daggsn. 


Kemp. 


Perkins, a A 


Bayley. 


Duncan. 


Laeaaig. 


Piggot. 


Boaton. 


Frick. 


Llebig. B. A. 


Fund. 


Boyd. 


Friedenwald. 


Lord, J. W. 


Schubart. 


^■ftWlflH". 


Gordon. 


Morriaon. 


Smith. 


Collina,A.T. 


Guaid. 


Muaaey. 


Stokea,H.N. 


Ci«mweU. 


Hillyer. 


Omdorit 


Stratton. 


Cnmmlng. 


Huggina. 


Psge. 


Wilkena. 


Day,D.T. 


Johnston, B. a 


Palmer. 


Wilaon. 


Day,W.a 


Kelser. 


Pennington. 


Tonce. 



General Chemistry: Profrbsob Brmsxn. Daily, 9 A. M. (24). 



Baker. 

Boaton. 

Boyd. 

Campbell. 

CromwelL 

Cumming. 



Duncan. 

Gittings. 

Gordon. 

Guard. 

Hillyer. 

Hugglns. 



Johnaton, B. C 
Keiaer. 



Morriaon. 
Muaaey. 



Perkina, a A 

Schubart. 

Smith. 

Thomas, H.M. 

Wiegand. 

Wilkens. 



Analytical Chemistry: Dr. Coalr. Twice weekly, Monday 
and Tuesday, 9 A. M. (6). 

Friedenwald. Llebig, B. A. Lord, J. W. Omdoiir. 

Kemp. 

Mineralogy: Dr. Morsr. Three times weekly, Wednesday, Thore- 
day, and Friday*, 9 A. M. to 12 M. (18). 

Applegarth. Day.W.a Llebig, B. A Fund. 

Bayley. Duggan. Omdorff. Bobertaon. 

Collina,A.T. Kelaer. Fahner. Wiegand. 
Day, D. T. 



BlolOKF* (24 StudenU). 

Classes meet in the Biologioal Laboratory. 
Animal Physiology : Profbssor Martin. Four times weekly, 

Monday, Tuesday, Thursday, and Friday, 10 A. M. (18). 

Beyer. Jenkina. Nachtrieb. Stokea,H.N. 

OattelL Johnaon,B.W. Pennington. Stratton. 

Donald8on,H.H. Lee. Sieber. Thomaa,H. M« 

Ely,J. & Muaaey. Sterena. Wilson. 

General Biology : Dr. Srdgwiok. Three times weekly, Monday, 
Wednesday, and Friday, 11 A. M. (10). 

Beyer. Friedenwald. Lord, J. W. Nachtrieb. 

Duggan. Jenkins. Muaaey. Wilson. 

Ely, J. & Kemp. 

Osteology : Dr. Brooks. Twioe weekly, Tuesday and Thursday, 
11A.M. (8). 

Ely,J.& Jenkins. Lord, J. W. Nachtrieb. 

Friedenwald. Kemp. Ma 
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Jxthwratary Work: PRorissos Mabtih and Da. Sxdowiok. 
Daily. 9 ▲. M. to 5 P. M. (24). 

Beyer. Ely, J. 8. Lee. Sieber. 

CktteU. FriedeawAld. Lord, J. W, SteTeiu. 

Conn. Howell. Muaaey. Stokes, H.K. 

Coancllman. Jenkins. Nftchtrieb. StrmUon. 

Dftn«Mwnn|H.H. JohBSOB,B.W. Osbonu Thomas, H.M. 

Kempb PeonlngioB. Wilson. 



Greek. (88 students). 

daaMB meat ia 181 Korth Howard Streat 
Seminary : ArUtophanes : Pbofissob Qildxbslbbti. Twice 
weekly, Monday and Wedneaday, 12 M. (11). 

Alexander. Fleming. Mam7,J.S. WilUams, W. H. 

Anderson, W. A. Omespie. Short. Zweiaig. 

Emexson. Miller, C W. B. Sieber. 

Meirea: Pbofxssob Gildbbslxxtx. Weekly, Thanday, 12 M. (10). 

Alexander. Fleming. Murray, J. a WilllamB,W.H. 

Anderson, W. A. Gillespie. Sieber. Zweiaig. 

Emerson. Miller, C. W. E. 

€)ompoMi4m and TrantiaHan: Pbofxssob Gildbbslxxtx. 
Twice weekly, Tuesday and Friday, 10 A. H. (10). 
Alexander Fleming. Mnrray.J.S. Williams, W. H. 

Cole. Gillespie. Sieber. Zweiaig. 

Miller, C.W.E. 



Comparative CHrammar of Greek : Db. Bloomfixld. Weekly, 
Thurnday, 4 P. M. (11). 

Alexander. Emexaon. Mnnsy, J. S. Tbiman. 

Anderson, W. A. Fleming. Short. WiUiama, W. H. 

Bright. Jagemann. Spieker. 

Piai0 9 Fhaedo: Pbofbssob 0. 0. Mobbis. Four times weekly, 
Tuesday, Wednesday, Thursday, and Friday, 9 A. M. (10). 
Cole. Holstad. Stoat. WiUiama, W.H. 

Glenn, J. Lodge. Wak. Witzenbacher, 

Glenn, W. L. McDanieL 

Xenophon: Pyropaedia: Db. Sfixkxb. Four times weekly, Tues- 
day, Wednesday, Thursday, and Friday, 11 A. M. (12). 
Bevan. TEgge, Loane. Bich. 

Crutchfteld. Gates. McLane. Boberts. 

Howard. Menyman. Wilkena. 



Ifew Testament Greek : Mb. Habbis. Twice weekly, Monday 
and Wednesday, 1 P. M. (11). 

BeadenkopL ' Gates. McDaniel. Wals. 

Cole. OiUesple. Bieh. Webb. 

Cnmming. Lodge. Sieber. 

Broee {JomposMon: 

Cla$$ A. Pbofxssob C. D. Mobbis. Weekly, Monday, 9 A. M. (8). 

Glenn, J. Holstad. McDanieL Wain. 

Glenn, W.L. Lodge. Stout. Witaenbacher. 

OasB B. Db. Sfixkxb. Weekly, Monday, 11 A. M. (12). 

Beran. E^. « Loane, Bich. 

Crutchfleld. Gates. MoLane. Boberts. 

Gumming. Howard. Merryman. Wilkens. 



Tift^<«- (84 Students). 

Classes meet in 181 Korth Howard Street 
Seminary: Cicero: Orations and Letters ,- Db. Wabbxit. Twice 
weekly, Tuesday and Friday, 11 A. M. (8). 
Fleinlng. Jones. Murray, J. S. Short. 

MiUer,aW.E. Peaaew Zweiaig. 



Lucretius: Db. Wabbbn. Weekly, Wednesday, 11 A. M. (10). 
Canfleld. Glenn, W. L. Lodge. 

Carey. Hinkley. ' Lord, J. D. 

Crowe. Jones. 



WaU. 



Cicero : De Finilme: Db. Wabbbv. Weekly, Wednesday, 11 A. M. 
(15). 

Canfteld. Fleming. Jones. Sieber. 

Carey. Glenn, W.L. Lodge. Stout. 

Crowe. Hinkley. Lord, J. D. Wals. 

Fels. Hebtad. Fease. 



Tacitus: Hiatoriee: Pbofbssob 0. D. Mobbis. Four times weekly, 
Tuesday, Wednesday, Thursday, and Friday, 10 A. M. (6). 

Glenn, J. Guard. Stout. Wilkens. 

Gregg. Bich. 

Cicero: Tusailan Disputations : Dr. Spixxbb. Three times weekly, 

Tuesday, Thursday, and Friday, 12 M. (7). 

Canfield. Glenn, W.L. Lodge. Wala. 

Carey. Hinkley. Lord, J. D. 

Livy: Db. Wabbxw. Four times weekly, Tuesday, Wednesday, 
Thursday, and Friday, 9 A. M. (10). 

Bevan. Gates. McLane. Boberts. 

Crutchfleld. Loane. Pleasants. Stokes, G.C. 

Egge. Lyons. 

Brose Compositiot^ : 

Class A, Db. Warbbit. Weekly, Monday, 11 A. M. (8). 
Canfield. Glenn, W. L. Holatad. Lord, J. D. 

Carey. Hinkley. Lodge. Wals. 

Class B. Pbofbssob O. D. Mobbis. Weekly, Monday, 10 A. M. (6). 
Glenn, J. Guard. Stout. Wilkens. 

Gregg. Bich. 

Class C. Db. Sfixkxb. Weekly, Monday, 9 A. M. (10). 

BcTan. Gates. McLane. Boberts. 

Crutchfleld. Loane, Pleasants. Stokes, G. C. 

Egge. Lyons. 



Sanskrit. (8 students). Db. Blooufibld. 
MiQ" Veda : Twice weekly, Wednesday and Saturday, 10 A. M. (2). 
Bright. Warren, H. C 

Comparative Grammar of Sanskrit : Weekly, Tuesday, 9 
A. M. (2). 
Bright Warren, H. C 

Elementary Course: Twice weekly, Tuesday and Friday, 4 P. 
M. (6). 

Alexander. Murray, J. S. Spieker. Williams, W. H. 

Anderson, W. A. O'Connor. 



Gkenaan. (47 students). 

Classes meet in 111 West Monument Street. 
(Advanced Course). 
Gothic: J>BL Wood. Weekly, Wednesday, 11 A. M. (8). 
Evenson. Garthe. Wright. 

Oid High German: Db. Bright. Twice weekly, Tuesday and 
Friday, 4 P.M. (1). 

Jagemann. 

{Major Course), 
German lAterature: Lectures in Qerman: Db. Wood. Alter- 
nate Saturdays, 10 A. M. (6). 
Doraey. Evenson. Glenn, J. Byttenbergi 

Middle High German •* Mb. Raddatz. Twice weekly, Tues- 
day and Friday, 8 P. M. (4). 
Bissing. Garthe. Sieber. Witsenbacher. 

Stilubungen and Essays : Mb. Raddatz. Second Thursday of 
each month, 4 P. M. (10). 

Biasing. Evenson. Johnston, R. C. Sieber. 

IX>rsey. Garthe. Byttenberg. WiUenbacher. 

Egge. Glenn, J. 

Goethe: Torquato Tasso: Jpkigenis auf Tauris: Db. Bright. Twice 
weekly, Monday and Thursday, 11 A. M. (11). 
Dorsey. Johnston, B. C Pease. Tiffkny. 

Gillespie. Murray. J. a Byttenberg. 

Glenn, J. OmdorC Stratton. 
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LesHng : Nathan dtr Weise: Emilia Oaloiti: Da. Bbiqht. Twice 
weekly, Tuesday and Friday, 11 A. M. (9). 

DoFM/. Johnston, B. C. Bjttenbeig. TiAny. 

Erenson. Omdorff. BtnOton. WiUJams, H. W. 

Glenn, J. 



r^vae CompoMion: Mb. Badsatz. Weekly, Wednesday, 4 P. 
M. (IS). 


Dorsey. 

Efge. 

Erenson. 


Glenn, J. 
Johnston, B. a 
Loane. 


Omdorff. 

Byttenberg. 

Btratton. 


liAny. 

Williams, H. W. 
Witienbacher. 


(Minor 


Oourae). 






LlTBBABT 

day and 


: 8ehilUr'aPro8a,eie.. 
Friday, 12 M. (24). 


► Db. Wood. Twice 


weekly, Tues- 


Appleguth. 

Arts. 

Baker. 

Boston. 

CunpbeU. 

OsrroU. 


Gates. 

GUbert 
GwunL 
Harlan. 


Lord, J. w. 
MlUer, E. G. 
Morrison. 
Perkins, W. H. 
Bich. 
Boberts. 


Bobertson. 

Scaife. 

Scott. 

Btokes,G.a 

Tolman. 

WrighU 



HiBTOBiCAL : J)ahn*9 UrgtBchichU der germ, und rom. Vblker, Db. 
Wood. Twice weekly, Monday and Thursday, 12 M. ( 12). 

Applegarth, Gates. Perkins, W.H. Stokes, G.C. 

Arts. Gould, Boberts. Tolman. 

CaldwelL Loane. Bobertson. Yager. 

SciBNTiFio: Hodget* Sdmi^ Oerman: HumbokU in Auiwahl: Db. 
Bright. Twice weekly, Monday and Thursday, 12 M. (12). 

Arts. GampbelL Gilbert. Miller, E.G. 

Baker. • CarrolL Guard. Morrison. 

Boston. DeWitt. Lord, J. W. Boott. 



12 M. (24). 



Applegarth. 


CarrolL 


Arts. 


Gates. 


Baker. 


Gilbert, 


Boston. 


Guard. 


CtoldweU. 


Harian. 


Oampbell. 


Loane. 



d Mb. Baddatz. 


Wednesday, 


Lord, J. W. 


Bobertson. 


Miller, E. G. 


Scaife. 


Morrison. 


ScotU 


Perkins, W.H. 


Stokes, G.C. 


Bich. 


Tolman. 


Boberts. 


Wright. 



Romance Lancuaces. (2i8tudenu). 

Classes meet in 111 West Monument Street 
Advanced Cowr^ee: (4 classes). Pravenfal,- Portuguese; Old French 
[Seminary] ; Bomanee Dialeete: Mb. Blliott. Monday, Tuesday, 
and Thursday, 12 M. ; Wednesday and Friday, 11 A. M. (4). 
Garthe. Jagemann. O'Connor. Taylor. 

{Major Course). 

Italian; Mb. Blliott. Twice weekly, Monday and Wednesday, 
10 A.M. (4). 

Gates. Harlan. Perkins, W.H. Wltaenbacher. 

Oid mceneh : Mr. Mabcou. Twice weekly, Tuesday and Thurs- 
day, 11 A. M. (8). 

Harlan. Perkins, W. H. Wltaenbacher. 

JPreneh JLUeraiure: Mb. Mabooxt. Weekly, Friday, 11 A. M. 

Gaithe. Harlan. Perkins, W.H. Wltaenbacher. 

F*rench : Minor Couree s 

Historical: Fueiel da Ooulangee: Mr. Marcoxt. Twice weekly, 

Tuesday and Thursday, 1 P. M. (8). 
Canfleld. Hnggins. Kemp. Morrison. 

CromwelL Jones. Lord, J. D. Penniman. 

Scirxtifio: Elieh Reelue: Mr. Marcoxt. Twice weekly, Tuesday 

and Friday, 12 M. (1). 

Wiegand. ^ 
Litxbabt: Molihre: Mr. Maroou. Twice weekly, Wednesday and 

Friday, 1P.M. (10). 
Canfleld. Jones. Morrison. Perkins, W.H. 

CromwelL Kemp. Penniman. Wltaenbacher. 

Huggins. Lord, J. D. 



Grammar awd CoMPoeiTioir : Mr. Marcoxt. Weekly, Monday, 

1P.M. (11). 
Canfleld. Jones. Morrison. Wiegand. 

CromweU. Kemp. Penniman. Wltsenbacher. 

Huggina. Lord, J. D. Perkins, W. H. 

€kmveraation daaa: M. Rabilloh. Daily, 12 M. (8). 



FMrber. 
Garthe. 



Harlan. 
Jsgemann. 



Stout. 
Thomas, W. J. 



Tiflkny. 
Wiegand. 



Ensliah* (48 students). 

Classes meet in 111 West Monument Street 
AngUh-Saocon Qrammar: Leeturee: Dr. Wood. Weekly, Wed- 
nesday, 4 P.M. (6). 

Cmm. Garthe. Tolman. 

Erenson. Jagemann. 



Wright. 
Twice, weekly, 
Wright. 
Weekly, Thurs- 



Wiegand. 
Wilhelm. 



AngUh'Sa^Bont SweeVa Reader , etc.: Dr. Wood. 
Tuesday and Friday, 4 P. M. (6). 

Cmm. Garthe. Tolman. 

Erenson. Bobertson. 

AngUh'Saxan s EUmmtary Oourae : Dr. Wood. 
day, 4 P.M. (11). 

Cole. Pels. Bamage; 

Elgge. Gould. Steiner. 

Elj,J.& Miller, E.G. Btratton. 

Eariy Bnglish : Morria'a Speeimena, PI. J, etc. : Dr. Wood. Twice 
weekly, Monday and Thursday, 11 A. M. (6). 

Cmm. Garthe. Bobertson. Tolman. 

Erenson. Jagemann. 

Shakepearet Macbeth: Db. Wood. Weekly, Tuesday, 8 P. M. 

Etoe- Patten. Bewail. Btratton. 

Fehk Bobertson. Steiner. Wiegand. 

MiUer, E. G. 

English Bhanetiee t Sweet's Handbook 
Monday, 4 P.M. (8). 

Egge. Garthe. Steiner. 

Erenson. Miller, E, G. Btratton. 

Modem BSngiish: Dr. Browkb. 

Friday, 2 P. M. (80). 

Anderson, T. Camming. 

Arts. Bgg«- 

Baylej. Gates. 

Bemis. Glenn, W. U 

BcTsn. Howard. 

Bissing. Kemp. 

Cromwell. Loane. 

Cratehfleld. McCay. 



Dr. Wood. Weekly, 

Tolman. 
Wiegand. 

Twice weekly, Wednesday and 



McLane. 

Miller, E.G. 

Pitten. 

Pleasants. 

Bich. 

Byttenberg. 

SewaU. 



Bieber. 

Steiner. 

Btratton. 

Thomas, H.M. 

Wiegand. 

Wilkens. 



History and Politioal Eoonomy* (59 students). 

Classes meet in 118 West Monument Street, except where otherwise 
speeifled. 
Seminary: IneHtuHonai Hleiory: Db. Adams. Weekly, 
Friday, 8 P.M. (21). 

Bemis. Ingle. Bamage. Tiflkoj. 

Brivton. Jameson. Bose. Wilhelm. 

Caldwell. Johnson, J. Scaife. WiUiams,F. B. 

Dewej. Linthicum. Shlnn. Wood, A. 

Goodman. MacClintoek. Boilers. Yager. 
Gould. 

Soureee of Engiieh History : Dr. Adams. Weekly, Saturday, 
12 M., Peabody Institute. (14). 

Bemis. Ingle. Shinn. Williams, F. B. 

CaldwelL MacCUntoek. Thomas, W.J. Wood, A. 

Dewer. Bamage. WUhehn. Yager. 

Gould. Scaift. 
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Modem HiHary: Db. Adams. Daily, 2 P. M. (19). 

Applegarth. Gregg. MacGUntock. Shinn. 

OftldweU. Hinkley. HcDanleL Stokes, O. a 

Canfleld. Uebig, B. A. Miller. E.G. WaU. 

Carey. Lord, J. D. Pennimaii. WiIlJam% H. W. 

IX>rwj. LyoDC Bcaife. 



Tntrodudary 

Wednttday, 6 

AaderaoD, T. 
Appl^guth. 
Ariz. 
Bayley: 

BOTAD. 

OaldwelL 



Hlstwrleai Course: Dr. Adams. Weekly, 
F. M., in Hopkins Hall. (87). 



Carey. 

Camming. 
Doraey. 



Gates. 

Glenn, W. L. 
Gregg. 
Hinkley. 
Howard. 
Kemp. 
Liebig, B. A. 
Loane. 
Lord. J. D. 



Lyons. 

MacCUntoek. 

McCay. 

McDanieL 

McLano. 

MiUer.E.G. 

Patten. 

Penniman. 



Byttenberg. 

Scaife. 

SewalL 

Bbinn. 

fiteiner. 

Stokes. G.a 

Wals. 

Wilkens. 

WilUams, H. W. 



€Xas8ieai HUiory: Da. Jamison. Twice weekly, Tuesday and 



Thoisday, 2 P. M. (16) 

Anderson, T. 

Arts. 

Bayley. 

Beran. 

Cttnuaing. 



Glenn, W. U 
Howard. 
Kemp. 
LoanOk 



McCay. 
McLane. 
Patten. 
Pleasants. 



Byttenberg. 
SewaU. 
Bteiner. 
WUkens. 



finance: Db. Ely. Three times weekly, Monday, Wednesday, 
and Friday, 4 P. M. (17). 

Bemis. Harlan Seaife. Wilbelm. 

CaldwelL Ingle. Bblnn. Williams. F. B. 

Fela. MaoCllntoek. TbomaB.W.J. Wood, A. 

Goodman. Bamage, TiAny. Yager, 
Gottld. 

Ftineipiea of PoiUieai Eeonomff: Minor Gmrte: Dr. Ely. 
Daily, 1211, (9). 

CromweU. MacCUntoek. Scaife. Shinn. 



Pels. 
MeCay. 



Patten. 



Scaife. 
SewaU. 



Tiflkny. 



History of Pldlosophy, Etliios, Eto. (89 students). 

Classas neet in 187 Howard Street, exeept where otherwise speeified. 
Seminary t Science of Knowledge ; Pbofxssob G. S. Mobbib. 
Twice weekly^ Monday and Thursday, 11 A. IL (9). 
Anderson, W. A. Dewey. Jastrow. Sieber. 

CatteU. Gordon. McDanieL Thomas. W.J. 

Cole. 



History of rhiioeophy in €fre0i Briiatn: Pbofxisob G. 8. 
MoRBiB. Three times weekly, Tuesday, Wednesday, and Friday, 
11A.M. (10). 

AnderM>n,W.A. Dewey. M e P a n iel. Tohnaa. 

CatteU. Gordon. Sieber. Wright, 

Cole. Jastrow. 

Bhiioeophy of Hietory (Hegei) : Pbofsbsob G. S. Mobbib. 
Weekly, Tuesday, 12 M. (11). 

Anderson, W. A. CatteU. Jastrow. WUhehn. 

Bemis. Cole. Sieber. Yager. 

CaldweU. Dewey. Thomas. W. J. 

JBUhice and History of Bhiioeophy : {Mmor Omrte) : Pbo- 
FB880B G. S. MoBBU. Daily, Monday, 6 P. M., Tuesday, 1 P. M., 
Wednesday, Thursday, and Friday, 12 M. (6). 
Friedenwald. Merryman. Byttenberg. Steiner, 

Lyons. 

Eihice: Lectures: Pbofbssob G. 8. Mobbib. 
6 P. M., Hopkins Hall. (27). 
Anderson, T. Ely. J. 8. 

Arts. ETenson. 

Bayley. Faerber. 

BoTan. Fels. 

Cole. Friedenwald. 

Cratchfleld. Glenn, W. L. 

Guard. 



8. Mobbib. ^ 


Weekly, Monday, 


Jastrow. 


Pleasanta. 


Kemp. 


Byttenbeiv. 


Loane. 


Steiner. 


Lyons. 


Thomas, H. M. 


MeCay. 


Wilkens. 


McLane. 


Wright. 


Merryman. 





IfOgio. (14 Students). 

Mb. Pbibcb. Four times weekly, Tuesday and Thursday, 6 P. M., 
Wednesday and Friday, 9 A. M., 187 Howard Street. 

Fehk Merryman. Thomss. W. J. • Williams. H. W. 

Glenn. Penniman. Tiflkny. WUliams. W. H. 

Howard. Perkins, W.O. Yeblen. Witaehbscher. 
Jastrow. Taber. 

EloOUtiOflL (29 Students). 

Mb. Woodwobtb. Daily, 10 A. M. to 1 P. M., Hopkins Hall. 

CampbeU. Harlan. Miner,E.G. Sieber. 

Canfleld. Hinkley, Penniman. Steiner. 

Cole. Kemp. Bich. Stokes. G. a 

Cratchfleld, Loane. BobesCs. Stratton. 

Cumming. McCay. Bobinson. Tolman. 

DaTis. McDaniel. Byttenberg. Wals. 

Dorsey. Merryman, SewaU. WiUiaas,F.B. 
Fels. 



Mb. Kbwbll. 



Twice weekly, Monday and Friday, 2.16 P. M. 
(This oonrse began KoTcmber 17). 



LIBRARY OF THE PEABODY INSTITUTE. 

RECENT ACCESSIONS. 

The library of the Peabody Institute has recently added some yery 
important books to its collections. Amonjj^ others may be noticed an 
entire set of the publications of the Qoettingen Academy of Sciences, 
including the Abhandlungen, in ouarto. 

Some of the departments of the library thus enlarged are these : — 

Sources of Spanish historjr are represented by the OoUedon de doeit^ 
tnmto9 ineditotipara la hiBioria de Etpana, in 77 Tols. 

Italian and Soman Archeology, bV the Monumenii, Annali, and Bolls- 
tino of the JatUuio di QnriapondenMa Areheohf;^^ Roma, The Monumenii 
by itself forming a large collection of fine, lar^e engravings of specially 
interesting, newly discovered relics from the rums of Rome, Pompeii, etc 

Botany bas been enriched by a full set of the BulUtm do la SocUU 
Botanique de France. 

French history is opened anew in the very extensive series known by 
the eeneral title of DoeumenU inidUs eur l*hiatoire de France. The period 
of the French Revolution is set forth in several hundred volumes, many 
of them printed at or near the time when the events were happening. 
One of tnese, the Tableaux hietorifues de la Bholution franfaiee, forms 
three large folio volumes, and gives good copper-plate engravings of 
many scenes illustrating the reiffn of terror. 

The group of Fine Arts has been improved by the addition of Oomte 
de Glarac's Music de SculpiurCj illustrated by six folios of engravings ; 
also by Blanc's Hietoire dee peintrea de Umiee lee ieolee; by Garrucci's 
Storia della arte Criatiana, and by Racinet's Cbeiume hieiorique. 

The Challenger expedition publications, and the Survey of Western 
Palestine have also been added. 

BAf^riMoaa, N<maAer 11, 1882. P. R» UH LER, Librarian. 



BALTIMORE NATURALISTS' FIELD CLUB. 

Arrangementa beve been made for • series of lectures on selected tofrfcs in Katnral 
Science to be given before tbe Field Club during tbe current session of the UnlTendty. 

The opening address bj PaoFsaBoa H. Nbwbll MABTor upon the L^fa omd Work qf 
CkarUt Darwin, was giren in Hopkins Hall, Hondaj, NoTomber 27. 

WEATHER RECORDS OF BALTIMORE. 

Any one who has kept a meteorological record (enwciallj barometer, temperatnrea, 
wind direction) for a series of years in the citv or Baltimore, will confer a wvor bj c 
municating with the President of the Johns Hopkins Univenity. 

LECTURES TO MEDICAL MEN. 

Da. WiLUAK T. CouifcxuiAN, Fellow br Courtesy of the Johns Hopkins Univenltj 
and late Assistant in Biology, will dellrer during this winter a course of ten lectures on 

Kthologlcal topics. Microscopic and other specimens will be exhibited lllaatrating the 
stures, which will be largely demonstrative In character. 

Six lectures will be derotea to the lower oKganisms and their oenneetlon with the pro- 
duction and spread of infectious diseases; one will be upon tubercle and tuberculods ; 
and the remainder upon tumors. 

THE COMING TRANSIT OF VBNUS. 

In response to a seneral desire for information in reqiect to the arrangements which 
haTe been made in wis and other countries for obserring the DrtmtU ^ Vmnut whieh will 
occur December 6tb, 1882, Ma. C. 8. Hastings, Ph. D., will dellTor a lecture upon this 
subject in Hopkins Hall, Friday, December Ist, at 8 p. m. 

President CHlman will give a brief historioal statement of preyious obserratlons. At 
the close of the lecture, there will be a social gathering in the Library. 

Cards of admisdon will be requisite,— and as the space at command is so limited, ther 
will be given to those who are interested in scientifte observations of this character, it 
is propMcd to have several similar satherings during the session, when saints of gene- 
ral interest in other departments will be presented,— and other groups of students will 
be invited. 



The article on the system of Collegiate Instruction in the Johns Hopkins UniTenttj 
prepared for these Oirculan has been published in the Seventh Annual Beport and wlfi 
not appear here. ^-y ^^ ^ 

a 
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UNIVERSITY DIRECTORY. 



The foUawlng UH gives e/M names and resideneee of the Offieers, Students , eie.f as entered at the Hegistrar^s office* 



Adami, H. B. 
Adkins, W. H. 
Alexander, W. J. 
Anderson, T. 
Anderson, W. A. 
Angell, T. 
Applegartb, A. 0. 
Artz, 0. W. 
Baker, W. 8. G., Jr. 
Barnes, E. 
Bajley, W. 8. 
Beadenkopf, T. M. 
Bemis, B. W. 
Bevan, W. L, 
Beyer, H. G. 
Biasing, G. 
Bland, J. 0. 
Bloomfleld, Bf • 
Boston, J. G. 
Bowdoin, H. J. 
Boyd, W. S. 
Brace, D. B. 
Bright, J. W. 
Brinton, D. L. 
Brooks, W. K. 
Brown, G. W. 
Browne, W. H. 
Caldwell, H. W. 
Campbell, J. P. 
CanAeld, W. B. 
Carey, G. G., Jr. 
Carpenter, W. H. 
Carroll, J. H. 
Cattell, J. M. 
Coale, B. D. 
Cole, T. L. 
Collins, A. T, 
Collins, J. V. 
Conn, H. W. 
ConTorse, J. H. 
Councilman, W. T. 
Craig, T. 
Cromwell, W. K. 
Crowe, A. D. 
Crum, C. W. B. 
Crutchfleld, E. L. 
Cumming, W. 
Davis. E. W. 
Day, D. T. 
Day, W. C. 
Dewey, J. 
De Witt, W. R. 
Dobbin, G. W. 
Donaldson, F. 
Donaldson, H. H. 
Dorsey, D. B. 
Duggan, J. B. 
Duncan, L. 
Durfee, W. P. 
Eege, A. E. 
Elliott, A. M. 
Elliott, J. P. 
Ely, G. 8. 
Ely, J. 8. 
Ely, B. T. 
Emerson, A. 
Evenson, G. A. 
Faerber, J. I. 
Pels, M. 
Finley, J. P. 
Fleming, W. 8. 
Franklin, F. 
Frick. O. 
Friedenwald, H. 
Garrett, J. W. 
Garthe, L. 
Gates, W. E. 
Gilbert, P. C. 



A89ocuiie, 

History (S^m,) 

Fellow. 

Special, 

Oraduate. 

Graduate. 

Matriculate, 

Matriculate, 

Special. 

graduate. 

Matriculate, 

Oraduate, 

Graduate, 

special. 

Graduate, 

Graduate, 

Graduate, 

Aesociale. 

Special. 

Uietoty (Sem.) 

Graduate. 

Graduate. 

Aeeiatant. 

Hietory {Sem.) 

Aesociale, 

Trustee, 

Librarian, 

Graduate, 

Matriculate* 

Matriculate, 

MatricuUUe, 

Fellow by Courtesy, 

Matriculate, 

Fellow. 

Assistant, 

Special, 

Special, 

Graduate, 

Graduate, 

SpeeiaL 

Fellow by Courtesy, 

Associate. 

Matriculate, 

Gr€uiuaie. 

Matriculate, 

Special. 

Matriculate, 

Fellow, 

Fellow, 

Fellow. 

Graduate, 

Special. 

Trustee, 

Graduate, 

Fellow. 

Special. 

Graduate, 

Graduate. 

Fellow. 

Graduate, 

Associate, 

Trustee. 

Fellow. 

Graduate. 

Associate, 

Fellow. 

Gr€tduate. 

Special. 

Matriculate. 

Graduate, 

Fellow. 

Associate, 

Matriculate, 

Matriculate, 

Trustee. 

Graduate. 

Special. 

Special. 



41 Cathedral St. 

117 N. Charles St. 

71 McCulloh St. 

174 St. Paul St. 

286 Madison Av. 

Washington. D. C. 

632 W. Favette St. 

76 Edmondson Av. 

€k>vanstown. 

28 McCulloh St. 

641 W. Lombard St. 

14 8. Chester St. 

40 McCulloh St. 

101 W. Lanvale St. 

76 Saratoga St. 

264 W. Lombard St. 

Philadelphia. 

128 W. Madison St. 

464 Madison Av. 

180 N. Charles St. 
64 McCulloh St. 

212 Druid Hill Av. 

88 Garden St. 

45 Forrest Place. 

181 N. Calvert St. 
89 W. Chase St. 

2 Huntingdon Av. 

181 Linden Av. 

862 N. Eutaw St. 

48 Cathedral St. 

266 N. Eutaw St. 

«• The Brexton." 

42 Franklin St. 

209 W. Biddle St. 

216 Madison Ay. 

66 McCulloh St. 

Mt. Washington. 

28 McCulloh St. 

181 N. Calvert St. 

Bar Library. 

126 W. Biddle St. 

189 St. Paul St. 

04 W. Lombard St. 

116 W. Townsend St. 

268 N. Eutaw St. 

240 N. Carrollton Av. 

296 E. North Av. 

28 McCulloh St. 

207 Madison Av. 

207 Madison Av. 

91 Saratoga 8t 

Owings Mills. 

42 St. Paul St. 

108 Park Av. 

128 W. Madison St. 

206 Franklin St. 

241 N. Eutaw St. 

10 N. Carey St. 

68 McCulloh St. 

150 N. Eutaw St. 

241 N.Calvert St. 

187 St. Paul St. 

68 McCulloh St. 

182 W. Madison St. 

288 Madison Av. 

218 N. Carrollton Av. 

150 N. Eutaw St. 

102 N. Exeter St. 

276 Lexington St. 

211 N. Howard St. 

217 N. Howard St. 

211 Madison A v. 

400 Park Av. 

88 N. Eutaw St. 

77 W. Monument St. 

98 Hill St. 

79 McCulloh St. 

Glencoe. 



Gildersleeve, B. L. 
Gillespie, J. H. 
Gilman, B. I. 
Gilman, D. C. 
Gittings. D. S. 
Glenn, J. 
Glenn. W. L. 
Goodman, E. 
Goodnow, H. R. 
Gordon, B. B. 
Gould. E. B. L. 
Gregif. M. 
Guard, W. J. 
Gwinn, C. J. M. 
Hall, C. C. 
Harlan, W. B. 
Harris, J. R. 
Harrison, C. N. 
Hart well, £. M. 
Hastings, C. 8. 
Hathaway, A. 8. 
Hillver, H. W. 
Hinkley, J. 
Holstad, A. 
Hopkins, L. N. 
Howard, C. H. 
Howe, C. 8. 
Howell, W. H. 
Huggins, L. M. 
Ingle, E. 

Jagemann, H. C. G. 
Jameson, J. F. 
Jastrow, J. 
Jenkins, O. P. 
Johnson, J. 
Johnson, R. W. 
Johnston, R. C« 
Jones, J . C. 
Reiser, B. H. 
Kemp, G. T. 
Kimball, A. L. 
King, F. T. 
Koyl, C. H. 
Laessle, J. H. 
Lee, F.S. 
Liebig, G. A. 
Liebig, R. A. 
Linthicum, 8. B. 
Loane, J. A. 
Lodge, G. 
Lord, J. D. 
Lord, J. W. 
Lyons, W. J. 
MacClintock, J, 
Mahon, O. L. 
Maroou, P. B. 
Martin, H. N. 
McCay, A. H. 
McCurdy, I. P. 
McDaniel, C. R. 
McLane, A. 
Merry man, C. G. 
Miller, C. W. E. 
Miller, E. G., Jr. 
Morrill, P. 
Morris, C. D. 
Morris, G. 8. 
Morrison, J. W. 
Morse, H. N. 
Murray, D. M. 
Murray, J. 8., Jr. 
Murray, N. 
Mussey, W. L. 
Nachtrieb, H. F. 
Newell, H. 
Nixon, H. B. 
O'Connor, B. F. 
Orndorir, W. R. 



Professor, 

Graduate, 

Fellow by Courtesy, 

FresidenL 

Matriculate, 

Matriculate, 

Matriculate, 

Graduate, 

Fellow. 

Matriculate, 

Fellow. 

Special, 

Matriculate, 

Trustee. 

Graduate. 

Matriculate, 

Lecturer. 

Graduate, 

Instructor, 

Associate, 

Fellow. 

Graduate. 

Matriculate, 

Graduate. 

Trustee. 

Matriculate, 

Graduate, 

Fellow. 

Matriculate, 

Graduate. 

Graduate, 

Assistant. 

Graduate, 

Graduate. 

History (Sem.) 

Graduate. 

Matriculate, 

Graduate, 

Fellow. 

Matriculate, 

Fellow, 

Trustee, 

Fellow. 



ate. 
Graduate. 
Matriculate, 
Hxetory (Sem.) 
Matriculate, 
Matriculate. 
Matriculate. 
Prelim. Med, 
Matriculate, 
Matriculate, 



Assistant 
Professor, 



'Graduate, 
Special. 
Matriculate, 
Special. 
Graduate, 
Matriculate, 
Graduate. 
Professor, 
Lecturer, 



issociate. 
History (Sem.) 
Graduate, 
Reyistrar^s Office, 
Special. 
Oraduate. 
Instructor, 
Graduate. 
Fellow (1880-82). 
Matriculate, 

Digitized by 



268 St Paul St 

16 McCulloh St. 

(A). 

81 Saratoga St. 
146 N. Charles St 

848 N. Eutaw St 

168 N.Charles St 

41} Pennsylvania A v. 

209 N. Howard St 

27 Franklin St 
238 Linden Av. 

166 N. Charles St. 

160 Park Av. 

86 Mt Vernon Place. 

142 Park Av. 

119 W. Madison St 

96 Division St 

(A). 

182 W. Madison St. 

8 Denmead St. 

206 N. Howard St 

178 W. Biddle St 

287 N. Charles St 

172 W. Biddle St 

188 St. Paul St. 
101 N. Charles St 

8 McCulloh St 

488 N. Mount St 

8t Paul St extended. 

868 Linden Av. 

266 N. Eutaw St 

64 McCulloh St 

266 W. Lombard St 

118 W. Biddle St 

Owings Mills. 

70 Cathedral St 

82 Franklin St 
16 McCulloh St 

212 Druid Hill Av. 

66 N. Greene St 

91 Saratoga St. 

76 Cathedral St 

126 Park Av. 

419 W. Fayette St. 

91 Saratoga St 

807 St Paul St 

807 St Paul St 

181 W. Lanvale St 
410 N. Eden St 

446 N. Mount St. 

206 N. Carrollton A v. 

206 N. Carrollton A V. 
877 N. Gilmor St 
241 N. Eutaw 8t 
186 N. Exeter St 

189 St Paul St 
221 St. Paul St 

282 N. Charles St 

Frederick City. 

428 W. Fayetta St 

87 Cathedral St 

Warren P. O. 

806 8. Sharp St 

279 W. Baltimore St 

40 8. Eutaw St 

168 N. Howard St 

182 W Madison St 
266 Linden Av. 
12 Denmead St 

108 Cathedral St 
286 Madison Av. 
148 St Paul St 
182 Madison A v. 
286 Madison Av. 
99 N. Charles St 

28 McCulloh St 
IGO W. Biddle St 

^^->. 18 Lornyn St 

Google 
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Osborn, H. L. 


Fellow {ISSVS2). 


91 Saratoga St. 
81 W. John St 


Page, J. 


Oraduate. 


Palmer, A. G. 


Graduate. 


172 McCulIoh St. 


Patten, J. 0. 


Special. 
Oraduate. 


16 McCulIoh St. 


Pease, B. M. 


181 Linden At. 


Peirce, C. 8. 


Lecturer. 


Washington, D. 0. 
St. Denis P. 0. 


Penniman, G. D. 


Special. 


Pennington, 0. 


Oraduate. 


86 W. Bager St. 
28 McCulloh St. 


Perkins, C. A. 


Oraduate. 


Perkins, W. H. 
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SCIENTIFIC NOTES 



On the work of members of this University in Mathematics, Physics, Chemistry, Biology, Ancient and 
Modem Languages, History, Political Science, Psychology, Ethics, and Logic. 



MATHEMATICS. 



On the Fundamental Theorem in the New Method of Par- 
titions, by J. J. Stlvsstsb. 

[Abetnct of • pftper read before the UniTersltj Mathematical Society, Korember IB, 1882]. 

The new method of partitiona which I gave to the world more than a 
quarter of a century ago is an application of a theorem which, I think it 
mutt be conceded, is, after Newton's Binomial Theorem, the most impor- 
tant organic theorem which exists in the whole range of the Old Algebra. 
What Newton's theorem effects for the development of radical — that 
theorem accomplishes for the development of fractional forms of algebrai- 
cal functions. 

One (but not the most perfect) form in which it can be presented is the 
following. If Vx be any proper algebraical fraction in 9, whose infinity 
roots (i. e., the values of x which make Fx infinite) are a, &, . . . 2, quan- 
tities all supposed to differ from zero then the coefficient of xf^ for any 

value of n will bo the residue, i. «., the coefficient of — in 

X 

2(Xv-«)F(X«"») [A = a, J, . . . , q. 

By supposing Fx broken up into proper simple fractions of the form 

fx 
S.r-^ — r: it is very easy to see that the theorem will be true in general 
^(o — x)* 

fx 
if true for r-^ — - and from this it is but a step to see that the theorem 
(a — «)• 

will be true in general if true for the simplest form of rational function, 

1 

All then that remains to do is to show that the coefficient of x^ in this 



1 



«"* 



— r which may bo 



fraction is the same as the coefficient of — in — 

X (1 

done as follows : 

,-I=W'-(-T-)(-'^)(-|-)-(-,A-,)(.-^.) 

= (l -^<J, + B<J»-Cl5i . . .)(! + .. .) 

/l A , 1 2B , 1.2.8C . \ , ... , 

= V¥ + ii + '5i" + ~^^ +•') + positive powers of x. 

1 l+"*+0''+l^'" + --- 

Therefore the coefficient of — in f- ^^ 

X (I — c-*)» 

= (1 + i4n + Bn« -+- Oi» + . . .) 

-(■+t)('+I)('+?)-('+.'^,) 

- (n+\)(n + 2)...(n + i^l) _ ^^^^^.^^^ ^^ ^^ .^ 1_^ ^ 

1,2,...» (1—*)* 

This method of proof, however, is not the simplest or best ; as soon as 
we mould the theorem into a form most easily admitting of being ex- 
pressed in general terms that very form itself suggests a simpler (nay, so 
to say, an instantaneous) proof, and moreover relaxes an unnecessarily 
stringent condition in the previous statement of the theorem. 

Of course by a finite infinity root of a function no one can fail to under- 
stand a value of the variable differing from zero which makes the function 
infinite. This then is the true statement of the theorem in general terms. 

In any proper-fractional function developed in ascending potoera of a 

variable^ the constant term is equal to the Residue (with its sign changed) 

of a sum of functions obtained by substituting in the given function in place 

of the variable the product of eieh^ in succession, of its finite infinity roots 

into the exponential of the variable. 

6x 

That is to say, if the proper-fraction Fx = -7-. rj-, ttt — 7 7;^ 

•" *^ '^ ar»(a? — a)i(a: — 6)* ..(« — t) 

the constant term (with its sign changed) in this fraction developed in 



ascending powers of x is the same as the Residue of lF(Xe*)[X=at &,..{]. 

To prove this it is only necessary to suppose the fraction Fx separated 
into simple partial fractions with constant numerators and the theorem 
becomes self-evident.* 

It follows, therefore, writing n in place of i that the coefficient of x^ in 

ascending-power series for the fraction Ox= I -j^ — : ^r- ) 

** '^ \[x — ay ... (a? — ly*/ 

will be the Besidue with its sign changed of 2(a-**«-<**)0(a^), or which 
is the same thing is the Residue of £a-*e««G(ae-«) which theorem we 
now see is true not merely for the case where G is a proper-fraction, t. e., 
is a function of x whose degree is a negative integer but remains true 
when the degree of O is any number inferior to n, for when that condition 

is satisfied — is a proper fraction, which is all that is required in order 

for the parent theorem to apply. 



The Maximum Yalae of a Certain Determinant, by E. W. Davis. 

[Abstract of a paper read before theUniveisitj Mathematical Society, Noyember 16, 1882]. 

The elements of a determinant being restricted to a variation between 

the limits — « and -|- a, it is found that for all determinants whose order 

is greater than 2, a numerical maximum will be obtained by putting 

the elements (^- a) in the principal diagonal and making all the other 

elements of the determinant + ^' ^^ we denote such a determinant of 

order n when a = 1 by Dn% and the minor of an element in the tth row 

— Dii-i 

and Mh column by Aik^ we have always An = i>«_i, Aik = r, lo 

fi — o 

that 

-(■+:-Ei)('+:-E-:)-o+D('+D('+D-^. 

«= ± (n — 2)2»»-*, since D, = 4. 

The sign will be ± according as n is . 

® ^ ^ even 

The effect of a change in any element is to lessen the greatest factor 
leaving the rest the same. 

For the maximum cubic determinant Dn ^a*, we have merely to make 
all the straU identical and equal to i)?\ Its value is ± n / /)?V. 

The 4-dimen8ional determinant may be looked upon as a sort of deter- 
minant of plane determinants, the terms of the development being cubic 
determinants of which the plane determinants aro the strata. In this 
quasi-determinant the same rule of s%ns applies as in the ordinary deter- 
minant and we get for the maximum value accordingly :^D^.nIDn^a^ 
=^zhnf(Dr ■ 



X2U2 



Similarly, 






In any of these determinants we have at once a formula for the maxi- 
mum number of positive terms in the development. This is for D^^^i 

(n/)^-^drJ>y 
2 
We use the ± sign according as Dn^ is ±» 



• It must, howeTer, preyiouslf be shown that the residue of - 

1 



where « is a 



positive Integer, the same as that of -^^, i.«., is — 1; this liecomes obriooa from the 

consideration that the change of i into i + 1 alters the qaantitj to be residuated by 
-X 1 

. , „ <. e.. by the differential derivative of rr< divided by i, of which the 

(l_e*)*+^ (i — O 

residue is necessarily sero— that being true for the differential derivative of any series of 

powers of a carrier variable. ^-^ ^ 
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Notes on Symmetric Functions, by W. P. Dubfbs. 

[Abstnet of a paper read before the UniTenity Mathematioal Societ j, NoTember 10, 1882J, 
(1). On Tabulation, 

Fa& de Bruno has published in his " Formes Binaires " tables which 
give the values of the symmetric functions of the roots of an equation in 
terms of its coefficients. These tables are symn^etrical and the units, 
which are coefficients of the function of the oppo9ite or conjugate parti- 
tion, lie in the sinister diagonal, with the exception of those belonging 
to the self opposite partitions. My object is to show how such an arrange- 
ment may be effected for any weight. Let the partitions of 8, for 
example, be written as follows :— 

/8 \/71 \/6 2 \/6 8 \/4«W61«\/62l \/48 l\/4 2«\/8«2W61»\ 

Vl»/\21«A2nWV2M»A2*A81»A321»A82«lA8n5A8«2A41*/ 

/42P\/8n«\/82n\/2*\/4l*\/821»W2M»W81»W2n*\/21«Wl»\ 

V42l«A4 2»A48 lA4«A6l»A62l /U 8 MgIvU 2 /Wl As / 

The partitions in the upper line are separated into groups containing 

1, 2, 8, &c., parts, and in these groups are arranged in dictionary order. 

The partitions of the lower line are the opposites of those to which they 

Are joined. 

Now it is easily shown that a symmetric function represented by a 
partition in the upper line can contain no function of the coefficients 
represented by a partition which precedes its opposite in the lower line, 
and also that a symmetric function represented by a partition in the 
lower line can contain no function of the coefficients represented by a 
partition following its opposite in the upper line. It is an easy conse- 
quence from what precedes that the desired arrangement will be effected 
by writing the partitions representing both symmetric functions and 
combinations of coefficients, in the following order, viz : the first half of 
the partitions, not counting the self-opposite ones, in the above order ; 
the self- opposite partitions without regard to order; the opposites of the 
first half in inverse order. 

It might be well to add that FaH de Bruno has given in Yol. 76 Qmp' 
tes Rendfu^ a table of the values of the symmetric functions of weight 8, 
which is symmetrically arranged in a half square. This table contains 
several errors. The most noticeable are that the coefficient of aja^ in 
the value of ZaS^</> and the coefficient of a^a^af in the value of la^p^yd 
are given as zero, while each should evidently be unity. For the weight 
8 it is impossible to arrange the table symmetrically and at the same time 
confine it to a half square, and it is probable that the same thing is true 
for higher orders. 

(2). Extension of Warinff*» Fonnula, 
Waring has given the following formula : 

where Aj + 2A, + 8A, + . . . kXk=^n. 

In this a» denotes the sum of the nth powers of the elements, Sxi 'ai * • • 
Bk, the simple symmetric functions and ir the fiictorial. 

Combining this with the well-known formula 

we obtain 



(r + s)7r(A — 1)— rs2; 



'M^^iKK)-"^!^-) 



where 



»r(;i,)7r(A,)....r(X*) 

^1 + 2A, + 8A, + . . . + U» « r + s, 
^1 + 2v, + 8v, + . . . + nvn = r, 
and A^'i) signifies X^{X^ — l) . . . (Xj — Vj + 1). 



On the Namber of Self-Opposite Partitions, by W. P. Durfu. 

[Abstract of a paper read at the Univextit j Mathematical Society, October 18, 1882). 

A self-opposite or self -conjugate partition may be defined as a partition 
Buch that if set out as an array of units, the sami of the columns repro- 
duce the original partition. 



68 2 1> for example is a self-opposite partition of 12. 



1 1 



6 8 2 11 

It is evident that every such array may be looked upon as arranged 
symmetrically about a square of units (set off in the above illustration by 
dotted lines) which square must contain an odd or even number of units 
according as n, the partitioned number, is odd or even, since the namber 
of units outside the square is necessarily even. 

If we denote the number of units in the square by q*, those ontside will 
be n — 9> of which i(n — g*) will be to the right and ((n — q*) below the 
square. Now the partition will remain self-opposite whatever the Ar- 
rangement of the ((n — q*) units to the right provided the ((» — q*) 
units below be arranged symmetrically, but the namber of ways of 
arranging these }(f» — q*) units is precisely the number of ways of dividing 
J(n — q*) into q or fewer parts which I shall represent by [Kn --• q*) : q"]. 
In the example given above i(n — 9*) 3= 4, so that in addition to the one 
set out which corresponds to the partition 8 1 12 may have two other 
self-opposite partitions corresponding to 4 0; 2 2: 



1111 



4 4 2 2 
6 2 1111 
It can have no other since there is no other even square less tlum 12 to 
serve as base. « 

If for the general case we denote the namber of self-oppostte partitions 
of n by At we shall have Pns=lH(n — q*)'q} where the sammation 

sign is to extend to all integer values of q less than |/fi aooording aa 



ft is 



odd 



Note on the above, by J. J. Stlvsstsil 

Mr. Durfee's very elegant and interesting theorem above given may, 
by help of Euler's law of reciprocity, be expressed in the following termf. 
Let/v and ^ represent respectively : 

1 — «^(1 — «)(1 — *«)(l — »•) 



+ 



ll-«)(l- 



-a:«)(l — «»)(1 — a:*){l— *») ^ 
««" + « 



(!-»).. 



and 



(1— «)(l — ««)^(1 — *)(l — »>)(1. 



+ 






(I— « + i) 
+ ... 



(l-.»)...(l-s:«)^ ••■• 

then the number of self-conjugate partitions of 2m -|- 1 and of 2m are the 

coefficients of 2«" in the ascending expansions of /v, ^1 respectively. 

Thus, suppose 2m + 1 = 18, the coefficient of x* in/v developed, i. ei, 

6 2 

-- — I- YY" or 8 is the namber of self-conjugate partitions of 18, 

These 'will be found to be 7111111,4482,68811. To find the 
conjugate to any partition a, d, e . . . , i, the most expeditious method 
is find m, the namber of the elements in the partition not lees than i: 
fij, n,, . . . , nj (I being supposed to be the largest Talue of any element) 
will then be its opposite. 

Thus, ex. gr., for the partition 6 8 8 1 1, fii » 6, n, -s 8, », ■■ 8 
114 3=s 1, n^ =3 1, and n^ n, n, n^ n^ reproducei 68811. 

If 2m ss 12 we have to find the Talue otj^ ^^^ ^* H^^n 8, and the 

8 self-ooi^ugate or self^pnosite partitions of 12 will be seen to be 4429; 
68211; 621111. 
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In M. Faft de Bruno's tables of symmetric functions, which are only 
complete for the case of equations of not higher than. the 11th degree, 
the number of self-conjugate partitions which appear among the head- 
ings and sidings of the tables is either 1 or 2, and it was therefore reason- 
able to try the effect of making arrangement of the partitions such as to 
bring the self-conjugate or pair of self-conjugate partitions into the centre 
of the line or column ; but as soon as that degree is passed such a kind 
of principle (the rule founded upon which M. de Bruno does not state) 
becomes prima facie inapplicable at all events without undergoing modi- 
fications of which at present we know nothing. 

Thus M. de Bruno's tables end just where his proposed principle of 
arrangement becomes inapplicable, stopping short at the case of the 12th 
degree, which has since been tabulated by Mr. Durfee in the American 
Journal of MathemaUce. 

The terms "opposite" or ** conjugate" is used by Mr. Durfee in the 
sense in which I am in the habit of employing it to signify the relation 
between what M. Fai do Bruno calls eombinaieona aesoeiece. I think it 
right to recall attention to the fact that the credit of calling into being 
this kind of conjugate relation, is due to Dr. Ferrers (the present Master 
of Gonville and Caius College, Oambridge), who some 80 years ago or 
more was the first to apply it to obtain an intuitive proof of Euler's great 
law of reciprocity, the very same as that which I have here employed to 
transform Mr. Durfee's theorem. Suler demonstrated his law by help of 
his favorite instrument of generating functions. 

By instituting in the case of combinations of unrepeaied elements quite 
another and more exquisite kind of conjugate relation applicable to all 
such with the exception of those which belong to the infinite succession 1, 
2, 28, 34, 84 6, 4 66, 466 7, 66 7 8, Mr. Franklin, of this University, 
succeeded in finding an instantaneous demonstration of another well 
known but very much more recondite theorem in partitions, also due to 
Euler, expressible by the statement that the indefinite product 

(I— a:)(l — ««)(! — a?»)(l — a?*) . . . 
has for its development 

l_a?— a?«-f«»-f a?» — x« — arW-j-«a-|-«M..., 
where the indices are tlie complete series of direct and retrograde pen- 
tagonal numbers. 



On Crocchi'B Theorem, by P. F&ankun. 

[Bemjo-ka made in connection with Prof. Sylvester's communication to the UnlTenitr 
MftthemnUcal Societx, October 18, 1882. See Cizcular No. 19]. 

The equation 

can be immediately proved as follows. In the second member of the above 
equation, the term a''6«e< .... will evidently appear as many times as there 
are ways of producing it by multiplication of a lower combination by any 
power of any letter ; that is, r-f-s4-< + . ...,=» times. This proves the 
equation. And since this equation differs from the well-known equation 
between a and a only in the sign of the even-suffix a's, Crocchi's theorem 
is proved. 
• The equation just referred to, viz. : 

•«i = «l-i<yi — Si- jffa + »t-8ffa — •i-i*'* + dzOi 

can be proved in a similar manner. In ««— i<ti, every elementary combi- 
nation of the degree i occurs once for each letter it contains, that is, i 
times in all ; and obviously the only other combinations that appear in 
the second member of the equation are those of the form a*'bed . . . . ; but 
since the term a^bed .... appears once in Si^rCr and once in s«_(r-i)(7r-i 
and nowhere else, all such terms cancel each other : which proves the 
equation. 

CHEMISTRY. 

On White Phosphorus, by I&a Rsmssn. 

[Abstract of • paper read at the Uniyersity Scientific Association, November 1, 1882]. 
In some experiments which the author with Mr. E. H. Keiserhas been 
conducting for some time past on the action of phosphorus on moist air, 
it became necessary to prepare pure phosphorus. For this purpose or- 
dinary phosphorus was distilled in an atmosphere of pure hydrogen and 
the vapor condensed by being brought in contact with cold water. Under 
these circumstances, it is deposited in the form of a snow-white, light, 
plastic mass which differs markedly in appearance and general physical 



properties from ordinary phosphorus. When this white phosphorus is 
placed on a piece of bibulous paper and the moisture thus absorbed from 
it, the mass melts and is transformed into ordinary phosphorus without 
taking fire. The same transformation takes place when the white 
material is heated in water to the melting point of ordinary phosphorus. 
Mr. Reiser will continue the experiments for the purpose of showing, if 
possible, what relation exists between ordinary phosphorus and the white 
variety. It may be that this relation is of the same kind, as that which 
exists between ** flowers of sulphur" and " roll brimstone," though the 
differences in the properties are much more marked in the former than 
in the latter case. 

BIOLOGY. 



Observations on the Mean Pressure and the Characters of the 
False Wave in the Coronary Arteries of the Heart, by H. Nswell 
Martin and W. T. Ssdqwick. 

[Abstract of a paper (with 8 olates) in the Studies from the Biological Laboratorj, Vol. 
II, Mo. 8; reprinted from the Journal of I'hysiologyj. 

The object of the authors was by a critical experiment to endeavor to 
settle the long disputed point whether the aortic semilunar valves close 
the mouths of the coronary arteries during the systole of the left ventricle 
of the heart. If the valves act in this way the pulse wave in the coronary 
arteries of the heart must differ essentially both in form and in the period 
of its maximum intensity from the corresponding wave in the carotid 
artery. Simultaneous tracings taken in a branch of the left coronary 
artery and in a carotid artery agree in every respect. Hence the Thebe- 
sius-Brucke doctrine as to the closure of the orifices of the coronary arte- 
ries during ventricular systole, and as to the resulting ** Selbst-steurerung " 
of the heart must be definitely abandoned. 



The Inflaence of Digitaline on the Work done by the Heart of 
the Slider Terrapin. (Pseudemys rugo8a. Shaw), by H. H. Don- 
aldson and Maotieb Warfibld. 

[Abstract of a paper in the Studies from the Biolo^cal Laboratorj, Vol. n, No. 8]. 

These experiments were undertaken as a preliminary to investigations 
as to the action of this drug upon the heart of the Mammal. The results 
of previous observers were so contradictory and open to so many objec- 
tions that a fresh study of the action of the drug upon the hearts of cold 
blooded animals seemed desirable before proceeding to work with the 
hearts of dogs or rabbits. 

The chief results are : (1). When the heart is doing normal work digi- 
taline decreases that work. (2). There is a rough relationship between 
the size of the dose and the extent of the decrease. (8). With small doses 
of digitaline the pulse rate is at first increased. (4). The diminution in 
the heart's work is much more dependent on the strength of the dose at 
any given time than on the total amount of the drug administered. A 
large amount given in several hours has much less effect than a smaller 
amount given in a few minutes. Therefore the theory that digitaline baa 
a cumulative action lacks experimental confirmation. 



On a New Form of Pilidium, by B. B. Wilson. 

[Abstract of a paper (with 1 plate) in the Studies from the Biological Laboratory, Vol. 
II, No. 8]. 

The specimens on which this paper is based were obtained at the Marino 
Laboratory of the University in the summer of 1880. Though clearly 
belonging to the Pilidium group, they were very unlike any hitherto 
described species. Kabl has in a well known theory ascribed the radiate 
structure of many adult animals to rotatory movements of the embryo. 
Dr. Wilson's specimens shew that this is not a tenable doctrine, as the 
larvie observed while exhibiting marked rotatory movements gave rise to 
bilateral adults. 



On the Polar Effects opon Nerves of Weak Indnction Cnrrents, 

by HSNBT SSWALL. 

[Abstract of a paper in the Studies from the Biological Laboratorj, Vol. 11, No. 8]. 
The paper deals with the infiuence of very weak induction currents 
passing between one pair of electrodes on the irritability of the nery^ 
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as shown by variations in the extent of submaximal muscular contractions, 
due to stimulation by another pair of electrodes. The reeults cannot 
well be summarized ; they prove that marked polar (analectrotonic and 
kathelectrotonic) effects can be produced by induction currents. 



Researches on the Growth of Starch Grains, by A. F. W. 

SOHIMPEB. 

[Abfttraci of • paper (with 1 plate) in the Studies from the Biological Laboratorj, Vol. 
II, No. 3J. 

These researches, (which are translated from the Boianiscke Zeiiung^ 
1881, Nos. 12, 18, 14), were carried on in the fiiological Laboratory of 
the Johns Hopkins University. They prove that the phenomena of 
growth in starch granules, observed by Naegeli and on which he based 
bis well known doctrine of growth by intussusception, can all be better 
explained in another manner; and bring forward new arguments sup- 
porting the doctrine of growth by surface deposition. They consequently 
tend to modify essentially the doctrine at present prevailing as to the mode 
of growth of vegetable cell walls. 



Some Observations npon the Form of the False Wave and the 
Mean Arterial Pressure in a Dog with Patent Ductus Arterioaua, 
by W. H. Howell and F. Donaldson, Jr. 

[Abstract of a paper in the Studies from the Biological Laboratory, Vol. 11, No. 8]. 

These observations were made on a dog about to be killed when it was 
noticed that its cardiac action was abnormal. Professor Frank Donald- 
son, of the University of Maryland, examined the animal and found the 
pulse rate greater and the cardiac impulse more marked than in normal 
dogs ; also, the apex of the heart extended much farther to the left, show- 
ing marked hypertrophy. Over the whole cardiac region he observed a 
loud rasping cardiac murmur with the maximum of intensity over the base ; 
also a slight murmur with the second round. Subsequent experiments 
made on the dog showed a normal arterial pressure, and no abnormality 
in sphygmo-graphic tracings, except an unusually marked dicrotism. 

Professor HcLane Tiffany, of the University of Maryland, made the post- 
mortem on the animal, and found that the ductus arieriosua had remained 
open ; its calibre being at least equal to that of either pulmonary artery. 

It is a fact of much interest that with such free communication between 
aortic and pulmonary circulations so good an average arterial prebsure 
(as measured in the femoral artery] was maintained. It can only be 
explained by assuming (I) a compensatory increase in the force of the 
heart- beat; (2) an increase in the resistance of the pulmonary circuit; or 
(8) an increase in the total bulk of blood in the body. Whichever of 
these agencies was the effective one, the case is one of great interest, as 
indicating the power of the anima^ body to adapt itself to unusual condi- 
tions of life. So far as the authors could discover only one similar case 
was previously on record. 



On Variations of Reflex-excitability in the Frog, Induced by 
Changes of Temperatare, by W. T. Sedgwick. 

[Abstract of a paper in the Studies flrom the Biological Laboratorj, Vol. II, No. S]. 

In this paper, the author points out that the work of previous experi- 
menters which seemed to shew that indirect heating of the frog's heart 
diminished its functional activity involves essential errors, inasmuch as 
the nutrition of the heart by a flow of blood through it was not properly 
taken into account. He also proves that the corollary from the work of 
the above experimenters, viz : that indirect heating of the spinal cord, 
(within the limits of its physiological working), might diminish its func- 
tional activity has no sound experimental basis ; and he shows that much 
more regard must be paid as to the influence of temperature and of dry- 
ing of the skin upon the reflexes of the frog, than has been paid hitherto, 
if any satisfactory conclusions are to be reached. 



On the Influence of Yariations of Intracardiac Pressure npon 
the Inhibitory Action of the Vagus Nerve, by Hbnby Sswall 
and Frank Donaldson, Jr. 

[Abstract of a paper in the Journal of Physiology, Vol. Ill, pp. 857-S68]. 
Working on the hearts of frogs and terrapins the authors flnd (1) when 
the whole heart is employed, increasea of venous pressure, arterial being 



constant, weaken the cardio-inhibitory action of the vagus. Thus con- 
firming the results of Ludwig and Luchsinger. 

2. Variations of intraventricular systolic pressure within wide limits 
have no perceptible effect on the vagus activity. 

8. Variation of diastolic intraventricular pressure when uncomplicated 
by simultaneous variation in auricular pressure has no effect. 

They therefore conclude that changes of intracardiac pressure when 
experienced by the ventricle alone are without effect on the cardio-inhib- 
itory function of the vagus. 

4. Variations of pressure within sinus and auricles, the ventricle being 
entirely separated from them, give the same results as when venous 
pressure is varied in the complete heart. 

6. The effect of variations of pressure within the venous sinus, all the 
rest of the heart being excluded, is such that raised pressure diminishes 
the cardio-inhibitory action. 

The paper concludes with some general considerations on the manner 
according to which the vagus exerts its inhibitory action upon the heart. 



A Discussion of Recent Researches in Europe on the Lower 
Organisms and their connection with Infectious Diseases, by W. 
T. Councilman. 

[Abstract of a paper read at the Univeraity Scientific Anociation, Noyember 1, 1882]. 

We assume that the infectious diseases are caused by the entry of a 
maieries morbi into the organism. That this materies morbi is a living 
organism in every case, appears to be proven by experiments which show 
that it is a substance which is insoluble and capable of increase. We know 
that it is a substance because it clings to inert objects and can thus be 
transported from one place to another or kept any length of time without 
losing its power ; a blanket from a small-pox patient, for example, can be 
transported thousands of miles and then produce the disease. Ohaveau's 
experiments with vaccine lymph and the experiments which Davaine 
made with the blood of splenic fever show that it is insoluble. Of all 
soluble poisons we know that their virulence decreases in a regular ratio 
with their dilutions, on the other hand no amount of dilutions, seems 
to take away entirely the infectious properties of the blood of ani- 
mals affected with splenic fever ; Davaine having succeeded in producing 
the disease after the blood was diluted 1,000,000 times. The disease when 
produced by such diluted virus differs not at all from that produced from 
the undiluted virus. That it has the power of increasing is shown from 
the fact that having introduced one of the spores of the Bacillus anihrads 
into the circulation of a mouse, in a few hours, the whole vascular system 
will be filled with the bacilli . Now having an insoluble substance wiUi this 
power of increasing, of growing, it must be a living organism ; it is 
possible for a soluble substance in a purely chemical manner to produce its 
like, to increase, but if a granule multiplies indefinitely it must divide and 
the divided pieces must grow. In quite a number of the infectious 
diseases we find either in the blood or in the pathological lesions a certain 
organism, and know that on inoculating animals with the tissues con- 
taining these organisms an identical disease will be produced. In order to 
prove that it is the organisms alone that are infectious it is necessary 
to isolate them completely from the tissues or fiuids with which they 
are associated, and produce the disease by inoculation of the organisms 
alone. This can be done by the so-called pure culture, by growing the 
organisms outside of the body and transferring them from one nutrient 
substance to another until we know that we have them perfectly pure. 
In the case of splenic fever, tuberculosis, and some other diseases this has 
been done, while in other diseases, although we always find a certain definite 
organism associated with the disease, the strict objective proof that the 
organism is the cause of the disease is wanting because we are not able to 
produce the disease on the lower animals by innoculation of the isolated 
organisms, nor indeed in any other way. Animals show a perfect 
immunity to a number of our diseases. The benefits which We have 
derived both in prophylaxis and therapeutics, from these additions to our. 
knowledge are great and are daily increasing. 
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PHILOLOGY. 



A Sealrch for Fancttonal or Dialectic Differences in the Present 
Systems of the Yeda, by M. Bloomfisld. 

[Alwtnwt of » |»per read »t the UnlTenity Philological Anociatioo, NoTomber S, 1882]. 

The discoMion began with pointing out the importance both to Sanskrit 
grammar and to general Indo-European-grammar, of the question whether 
there are to be discovered in the earliest Veda any traces of a difference 
of use, functional or dialectic, among the present-stems— often two or 
three, and sometimes numerous — found to occur there from the same root. 
Some leading facts in the case were reviewed : the (including intensives) 
dozen or more present-stems of the root tar (tor — Hr — tur) ; the six from 
pi—pyA; the five from is, hit and others. A part of these formations are 
evident results of transition from one system to another, brought about 
by some form or forms derivable from more than one stem. In other 
cases an isolated present-form is due to the influence of a similar forma* 
tion from some other root occurring along with it. Yet it must be granted 
that, in all the languages of the family the same root not infrequently 
makes present-stems with different formative elements. We might natu- 
rally look to find the cause of ibis either : 1, in an original functional 
difference of the various formations — a variety of temporal or modal use ; 
of causal, fkctitive, continuative, intransitive use, or the like ; or 2, in the 
dialectic or stylistic habit of different localities or literary compositions. 

The results of the investigation, though negative in the main, offer 
several interesting facts. The root hhar shows a distinct and almost 
nnique functional difference between its two stems bhdret- and bibhar- : 
the former being in the terminology of Slavic grammar " perfective," 
r^ularly followed by the dative and best rendered by * convey ; ' while 
the ** imperfect! ve" bibhar- is used without the dative and means * sup- 
port.' Typical examples are bhdra grnaU vdHtniy ** bring good things to 
the singer," (RV., IX, 69, 10) ; and bibhdrn vdsu hdatayos, « thou bearest 
wealth in thy hands, " (B V., 1, 66, 8). But'all other reduplicated presents 
were looked through and .compared with other present-systems without 
any positive results. 

In one present-stem from the root tor, namely t^rva-^ there is to be 
noted an occasional causative value : e. ^. , RV . ,y 1, 60, 10. The same caus- 
ative force is very apparent in jirvt^f and dhkrva may also be causative. 
A like tendency seems to be observable in stems of the type jinvc^. 
This stem, as well as the more original jCnu-, is readily explainable as 
causative of 1 ji^ and signifying " cause to prosper." The stem inva^ has 
a like causal force, and examples of the more primitive inu are used in 
the same manner. Less convincing is the same tendency in the stems 
jAnva^ rnvd^ Mnva, Further also the stems dhinu, tunu^ and mrna can 
be offered as examples for causative value, while the remaining nu-presents 
yielded no such result. 

In the ya-class (or </fo-c1ass) is seen a marked tendency toward intransi- 
tive, refiexive, or even passive function ; on the other hand the eA-class 
yielded no results, which could be formulated satisfactorily. In the 
remaining conjugation-classes also enough material was collected and 
examined to put beyond question the fact that there is nowhere any 
specialisation of the use of a class, in any way that should help us to a 
conception of the original value of its class-sign. 

A search for traces of dialectic use was also undertaken and carried far 
enough to show that it would doubtless continue to be fruitless, so far as 
the present-stems are concerned. A number of prominent roots were 
made the basis of the investigation, and their present-stems numbered 
as found distributed among the books of the Rig-Yeda, in order to see 
whether a given book employed a given stem, or more than one, with such 
predilection that it might be presumed due to dialectic tendencies. But 
absolutely no such tendencies came to light. 



On Mr. Matthew Arnold's Poetry Test, by W. J. Alsxandib. 

tAhstract of a pi^Mr read at the UniToraitj Philological Aaaodationy Noyember S, 1882]. 
This was a defence against recent criticism of the practical test for poetry, 
put forward by Mr. Arnold in his Introduction to ** Ward's English 
Poets " (pp. XXV and cf.). The defence was based on an examination of 
the foundiEition and method of literary Judgments in general. Attention 
was then drawn to the conditions and limitations which Mr. Arnold 
impoiea upon his test, and thus it was shown that his method is precisely 



analogous to the more general one already investigated. . The two methods 
were found to differ from one another only in the breadth or narrowness 
of the basis on which they rest, and Mr. Arnold's advocacy of the narrower 
was justified by a consideration of the circumstances of the Introduction. 
Finally, some peculiarities of Mr. Arnold's style were pointed out, and 
were held accountable for a considerable part of the hostile criticism which 
his test had invoked. 



On the nse of ore (or <i<) in Direct Quotations, by B. H. Spiekvb. 

fAbstract ef a papar read at the University PbUoIogical Aasociatiou, Norember S, 1882]. 
In this paper only such cases were considered as show some form of 
the 1st or 2nd person and are thus clearly direct quotations, cases of change 
of construction from indirect to direct were not treated, as the feeling is 
not the same. The use first appears in Herodotus (II. 116). Of the 
orators, (except Hyperides) Antiphon, Isaeus, and Lycurgus have no 
examples, the others vary between one and four, except Demosthenes, 
who uses it more frequently than all the others combined, most of the 
cases occurring in the public speeches. Thucydides uses it a few times, 
and Plato and Xenophon quite often. Two evident cases of uc intro- 
ducing direct quotations were noticed in Dinarchus, viz, 1. 12. and 1. 102. 
Of this use Kuhner says : * (selten cjf )/ giving no examples, while Kruger 
simply adds after bri : < (nie uc)-' To these examples from IMnarchus 
may be added Dem., XII. 161. In later Greek we find 6g so used in Plut. 
Them., c. ii ; possibly it occurs there oftener, but it is a rare use at best. 
The usual form with bri also appears later, e. ^., New Testament: Mark, 
6. 86 ; Luke ; 8. 49, &c. 

HISTORICAL AND POLITICAL SCIENCE. 



Introdnction to American Institutional History, by Edward A. 
FasBMAN. (A special contribution growing ont of his recent 
lectnres in Baltimore). 

[Abstract of an article read in the Historical Seniinarv, October 6, 18S2, and printed in 
the first number of the "Studies in Historical and Political Science.^*] 

The institutions of Massachusetts or Maryland, such at least among 
'them as have been handed down from the foundation of those colonies, 
are not simply the institutions of Massachusetts and Maryland. They 
are part of the general institutions of the English people, as those are 
again part of the general institutions of the whole Aryan family. The 
history of a Massachusetts township or a Maryland manor becomes, if 
looked at in a scientific spirit, part of the general history of the world. 
The scientific view of such matters consists mainly in dealing with them 
by the comparative method. We do not rightly understand the history 
of our people on either side of Ocean, unless we take in the close analogy 
between the English settlements in Britain in the fifth and sixth centuries, 
and the English settlements in America in the seventeenth century. The 
likeness comes out most strongly if we contrast either with the Norman 
Conquest in England or with the Spanish Conquests in America. These 
again difier greatly from one another ; but they agree in the company- 
tively short Ume in which the work was done. In both of them settle- 
ment took the form of conquest, and of conquest on a great scale. But 
those who came in the three keels of Hengest and those who came in the 
Mayfiower were both of them in a different position. They settled in 
small communities and won the land bit by bit. They brought with them 
the institutions of their elder country ; they planted them afresh, and 
what they planted grew up with such changes as were wrought by the 
nature of the new soil in which it was planted. The most notable thing 
of all, yet surely the most natural thing of all, is that the New England 
settlers of the seventeenth century largely reproduced English institutions 
in an older shape than they bore in the England of the seventeenth cen- 
tury. They gave a new life to many things which in their older home 
had well nigh died out. They reproduced in many points the state of 
things in old Greece and in mediaeval Switzerland. A New England 
town-meeting is essentially the same thing as the Homeric ayop^, the 
Athenian imcXifaiaf the Roman eomitiaj the Swiss LandcsgemeiruUf the 
English folk-moot. The circumstances of New England called the prim- 
itive assembly again 'into being when in the older England it was well 
nigh forgotten. What in Switzerland is a survival was in New England 



rather a revivaL 



Qgll 

Digitized by LnOOQ iC 



DEosMBca, 1882.] 



UNIVERSITY CIRCULARS. 



27 



I noticed in Virginia, the only one of the Southern Stotea of which I 
have seen anything, that I heard the word county at least a hundred times 
for once that I beard it in New England. The merest glance at the two 
countries shows that, setting aside the results of late events, the whole 
political organization of the two countries is different. Both have repro- 
duced English institutions; hut they have not reproduced the same 
English institutions. I suppose that Virginia and New England must 
be the most strictly English parts of the United States ; the mixture of 
any foreign element in the original settlement must have been very small 
in either. But the two lands represent two different sides of England. 
Virginia more nearly reproduced the England of the time of the settle- 
ment. New England more nearly reproduced the England of an earlier 
time. 



The Past and the Present of Political Economy, by R. T. Ely. 

[Abstract of principal paper read before the Historical and Political Science Aasociation. 
October 20, 1882J. ' 

In 1876, the centennial of Adam Smith's "Wealth of Nations" was 
celebrated. This event, though noteworthy for the reason that at that 
time the •* Wealth of Nations ** was the only book which had ever been 
thus honored, has a greater significance than could be attached to a merely 
formal commemoration. It marked an era in the development of social 
and economic science. On that occasion were elicited expressions of dis- 
iatisfaction with the methods and dogmas of the Manchester men, and 
there was also disclosed, more prominently than hitherto in England, the 
existence of a new and rising school of Political Economy, directly opposed 
upon points of both theory and practice to the orthodox English system. 
Side by side with the declnration of an ardent disciple, that Adam Smith 
had securely established a **deductive and demonstrative science of human 
actions and conduct," came the announcement of a distinguished Belgian 
professor, that a more advanced method of investigating economic problems 
had already been instituted, whose groundworks were history and statis- 
tics. 

The Political Economy of Malthus, Ricardo, and James Hill, all of whom 
wore extreme followers of Adam Smith, was almost universally received 
as the only true doctrine, until some thirty years ago. The teachings of 
these men were comparatively simple, and consisted of a few leading 
principles drawn from d priori hypotheses. Their leading assumptions 
were the universal selfishness of man, and his love of ease. They further 
assumed that wages and profits were equal, and advocated a let alone policy 
for ah governments, in relation to questions of a social and economic 
nature. According to their view. Political Economy was a comparatively 
simple study. It was only necessary to keep in mind a few general laws 
and then all economic phenomena could be easily classified and fully 
understood. Legislators too were furnished with an infallible guide of 
conduct in the tenet of " laissez-faire ^ laissez passer." It was not neces- 
sary for government to interfere in behalf of the lower classes, as Nature 
provided abundantly for them. The capital of the country was equitably 
distributed, the wage-fund going to the laborer and the profits to the capi- 
talist. The possible existence of an unfair distribution of wealth was 
ignored. Some economists went so far as to speak of a " so-called poor 
man." Every thing was as it should be, and the highest good of society 
was best promoted by the individual, self-interested action of each member. 

A merit of this system was, that it separated wealth from other social 
phenomena for separate study. It showed the impossibility of under- 
standing society without investigating the process of the production and 
distribution of economic goods. It served an important purpose in pulling 
down old and worn-out institutions, which, by prolonged retention, had 
become barriers to progress. According to the acknowledgment of fiaron 
vom Stein, the ** Wealth of Nations " furnished him with the basis of the 
sweeping and beneficial reforms which he inaugurated in Prussia. It was 
instrumental in introducing international free trade in England. It did 
a good work, but its action was purely a negative one. It served a simi- 
lar purpose to the French Revolution, being powerful to pull down but 
powerless to reconstruct. It answered satisfactorily the needs of the latter 
part of the eighteenth and the earlier part of the nineteenth centuries. 

Its leading assumptions were, however, largely false. No man is en- 
tirely selfish. This is proved by numerous facts of every-day life as, e. ^., 
that daring the late ** hard times " many manufacturers continued their 



business primarily, for the sake of affording employment to workmen who 
who would otherwise have been sorely distressed. While competition has 
a powerful infiuence in regulating wages, it does not, even in the majority 
of cases, reduce them to the lowest possible limit. This is shown upon 
competent statistical authority. In regard to selfishness being the motive 
power of the ma.«ses, national honor, devotion to principle and the altruistic 
sentiment of wishing to benefit one's kind are strongly counteractmg influ- 
ences. The doctrine of the equality of wages and profits does not stand 
the test of experience. Neither are taxes so shifted as to be divided fairly 
between different employments. A non-intervention state policy has 
proved a complete failure. It has not been carried out even in England. 
The circumstances which compelled the passage of the Factory Act, the 
regulations regarding the employment of labor, the reforms in the Irish 
land laws and the introduction of a system of compulsory education, show^ 
how entirely foreign to the spirit of true progress is the tenet of " ZotM^s- 
faire." 

The Political Economy of the Manchester school was attacked by 
Huller, Sismondi, List, Carey, and others; but no successful attempt was 
made to establish a new system until about 1850. At that time the writ- 
ings of Hildebrand, Kneis, and Roscher, three young German professors, 
began to attract attention. They inaugurated a new method of investi- 
gating economic problems somewhat analogous to that used in the various 
departments of Physical Science. In their view the history of the world 
had been a series of great economic experiments. They held that these 
should be studied in connection with accurate statistical data firom the 
present The results could then be generalized into laws, not final and 
unvarying for all countries and all times, but which must be continually 
modified by experiences gathered from fresh statistics. Hence the new- 
school of Political Economy has been called the Historical — also Experi- 
mental, Statistical, and Comparative. Political Economy is regarded by 
the adherents of this method as only one branch of social science, viz., 
that which deals with social phenomena from an economic standpoint. 
They view it in the light of a growth, a development, and much signifi- 
cance is attached to time and historical environment. They do not assume 
that there is one universal economic policy for all countries, but rather 
that there is a national economy applicable to each. This school insists 
strongly upon the moral basis of Political Economy, and regards man 
and not wealth as the factor of leading importance to be considered. It 
aims continually at the elevation of mankind, and especially of the lower 
classes. It gives unceasing attention to the problem of the equitable dis- 
tribution of economic goods, watches the increasing power of large cor- 
porations and wealthy monopolists, and counsels the fostering care of 
governments, when their intervention is needed, to protect the weak or 
to promote the efficiency of any great engine of social progress. 

This school has gained most ground in Germany, where it is now the 
dominant system. It has made considerable progress in other countries, 
and is represented in England by Cliffe-Leslie, Thorold Rogers and the 
late Stanley Jevons having considerable sympathy with it; in Belgium, 
by de Laveleye ; and in Italy, by Cossa, Lampertico, and Luzzati ; in 
America, one finds in the writings of Francis A. Walker the independence 
and vigor characteristic of this school. It indicates the tendency of 
modern thought upon social and economic questions. 



Political Economy in Germany in 1882, by R. T. Ely. 

[Abstract of principal paper read before the UiBtorical and Political Science Aflsoclatlon, 
Korember 17, 1882]. 

The three most prominent events in the history of Political Economy 
in Germany during the present year have been the appearance of a new 
and complete text-book of the science, edited by Prof. Schonberg, of the 
University of Tubingen, the meeting of the Economic Congress (der 
volkswirthschaftliche Congress) in September, and the assembly of the 
Union for Social Politics (der Yerein fur Socialpolitik) in Frankfort-on- 
tho-Main in October. 

The Economic Congress was founded in 1868 by Prince-Smith, an 
Englishman by birth, Faucher, Victor fidhmert. Max Wirth, and Mi- 
chael is. Followers of Adam Smith, as developed and interpreted by 
Bastiat, they opposed all interference of government in economic affairs, 
holding with the latter that <*the action of government is essentially 
limited to the maintenance of order, security, and^J4)^Uoe, and th#t all 
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action of government beyond tbis limit is a usurpation upon conacience, 
upon intelligence, upon industry, in a word, upon human liberty.'' The 
meeting of the Congress this year was the twentieth and was attended 
by a considerable number of manufacturers, merchants, politicians, and 
editors. 

Its efforts have in the past been successful in the field of legislation, 
because its proposed reforms answered the needs of the time. Its cry to 
government was, ** hands off," " let the people alone," **do businera the 
favor of getting out of its sunshine." It was a time for tearing down, 
and the advice was good. But when the North German Confederation 
was formed in 1866, the situation changed. All the most necessary nega- 
tive economic reforms were effected. Not adapted for positive work, the 
Sconomic Congress began to decline in the number and importance of its 
members, although it has continued to hold annual meetings. 

The Union for Social Politics was formed in 1872 for the purpose of 
combating the negative and narrow views of the Economic Congress as 
well as to aid in carrying out positive economic reforms. Its members 
are for the most part university professors of Political Economy. It has 
been remarkably successful in its propaganda, has been instrumental in 
exciting the widest interest in Political Economy throughout Germany, 
has converted the cultured and learned public and the better part of the 
press to its views, and has exerted a considerable influence on the admin- 
istration and legislation of the last ten years. 

The meeting of the Union in October was such as to make quite the 

opposite impression from that given by the assembly of the Economic 

Congress in September. Young, vigorous, and adapted to the times, it 

• entered actively into the discussions of questions of the day, and was In 

a position to build up as well as tear down. 

Schonberg's Handbook of Political Economy has been produced on 
the basis of cooperation, and is noteworthy as the first treatise on that 
subject which was ever produced by the combined labor of several authors. 
Twenty-one men, embracing nearly all of the ablest political economists 
in Germany, have united in the production of this one work. Each one 
has written that part for which acquirements and native ability best fitted 
him. The result of this liberal and enlightened policy is one of the best 
economic treatises — if not the best— ever written. 



Plymonth Rock Restored, by H. B. Adams. 

[Flnt Part read In the Historical Seminarf, November 10, and to be pahllshed in tha 
Magaslne of American History, December, 1S82. Second Part, in the same Magazine, 
January, 188S]. 

The restoration of Plymouth Rock, by Mr. J. Henry Stickney, of Bal- 
timore, to its original place by the sea-shore, whence it was dragged by 
twenty yoke of oxen and the revolutionary patriotism of 1775, for the 
support of an American liberty-pole in the Town Square, suggested the 
restoration of Plymouth Rock to its historic connections with other Pil- 
grim landing-places, namely, Clark's Island, and various points along 
Cape Cod, over which the Pilgrim Fathers ranged for an entire month 
before landing at Plymouth. The relation of Plymouth Rock to Prov- 
incetown is not generally understood. Students are beginning to 
regard Germany, England, and New England, as historic stepping stones 
for the Aryan race in its colonial progress westward. The colony at 
Plymouth was but one step in Englinh migration. Perhaps too much 
stress has been laid upon the settlement of New England, and too little 
upon kindred settlements elsewhere. It is not unlikely that Forefathers' 
I>ay has been hallowed to a degree unwarranted by the simple facts 
relating to the 21 st of December. There was no landing upon Plymouth 
Rock from the Mayflower on that day, for the Mayflower lay anchored in 
Cape Cod Harbor, more than twenty miles distant. At most, the landing 
was by a party of explorers, who had gone ashore at the land's end of 
Cape Cod as early as the 21st of November, who had traversed the Cape 
for many miles in three successive expeditions, and who, after landing at 
Plymouth on the 21st of December, returned to Cape Cod. There never 
was any general disembarkation of the Pilgrims upon Plymouth Rock at 
any one time. Certain passengers, including probably women, children, 
and sick people, stayed on board the Mayflower all winter. There is 
abundant evidence that there was a constant going to and fro between 
ship and shore until the Slst of March, 1621, "a fine warroe day," when 
the shallop was sent ** to fetch all from aboord." The above articles will 
review some of these points, not for the purpose of undermining Plymouth 



Rock, but for the sake of restoring it to a basis of fact. It is not improb- 
able that the Rock was long used for a landing-place, for to this day the 
venerable boulder, itself a Pilgrim upon that low-lying sandy coast, lies 
embedded in a wharf, which Mr. Stickney proposes to remove. This 
gentleman has not only restored the Rock, but he has renovated Pilgrim 
Hall and made it fire-proof. He has generously purchased land for the 
sake of restoring to its orifrinal proportions Cole's Hill, the first bury- 
ing ground of the Pilgrim Fathers. Mr. Stickney has already expended 
nearly twenty-five thousand dollars upon historic restorations at Plymouth 
and he hopes to continue the work. 



Local Government in the Northwest, by B. W. Bsmis. 

[Abstract of a |Miper read in the Historical Seminary, October 18, 1882, and before 
the American Social Science Association, Saratoga, September 7, 1882, to be published in 
its annual Proceedings. Ct "Local GoTernment in Michigan/' Universitj Circulan, 
April, 1881]. 

The Northwest territory (now divided into the States of Ohio, Indiana, 
Illinois, Michigan, and Wisconsin) may be profitably studied as a large 
area where the two systems of centralized and decentralized power have 
been brought together. The political development of this territory began 
after the evacuation by the British. Michigan, which first adopted the 
town-meeting, is worthy of special study. We notice, throughout ita 
history, a State founded not like Massachusetts, with the greatest self- 
government from the beginning, but with the despotic system of France, 
and gradually gaining political liberty. The change even from the con- 
stitution of 1885 to that of 1850, is particularly striking. Michigan waa 
the first State of the West to adopt the town-meeting. She has been fol- 
lowed in this by Wisconsin, Minnesota, and Illinois. Ohio, Indiana, and 
Illinois were settled more largely by people from Pennsylvania, Virginia, 
and Kentucky, and naturally they have adopted a compromise system 
similar in many respects to Pennsylvania. Ohio and Indiana have town- 
ship ofiicers elected by the people, but few questions of a legislative or 
administrative character are submitted to the voters. In Illinois, how- 
ever, in 1848, a law was passed by which on a vote of the electors of a 
county it might adopt township organizations with power lodged in the 
town-meeting as in Michigan and Wisconsin. Seventy-five of the one 
hundred and two counties have already so voted, seven since 1870. 

A town-meeting in Michigan is thus conducted: On the first Monday 
in April every male citizen who has resided in the State six months and 
in the township the ten days preceding has the right of local sufi^rage. 
The supervisor, the executive oificer of the township, presides, and he and 
the justice of the peace whose terra of office soonest expires and the town- 
ship clerk constitute the inspectors of election. The electors may regulate 
the keeping and sale of gunpowder, the licensing of dogs and the main- 
tenance of hospitals, and may order inoculation of all in the township 
and raise money for sustaining any suits in which the town may become 
engaged, as also for roads and bridges, the poor and other township 
expenses. The voters in town-meeting are also to decide how much of 
the proceeds of the one mill tax on every dollar of the valuation shall be 
applied for the purchase of books for the township library, the remainder 
going to schools. The annual reports of the various township officers 
charged with the disbursement of money are also given at tbis time. In 
short whatever concerns the township only is in the control of the people. 
Tet there are some minor differences from the New England town-meet- 
ing. In Michigan, the by-laws and regulations are less varied in char- 
acter, because that part of the township where the inhabitants are most 
numerous, and for whose regulation many laws are necessary, is set off as 
an incorporated village, as in the central States, with provision for man- 
aging in large measure their own affairs, though in most States subject to 
the township in some things. Similar powers are lodged in the town- 
meetings of Wisconsin, Minnesota, and Illinois. Minnesota as a territory 
had the county system, there being no incorporated townships. On 
becoming a State in 1858, the Illinois system was adopted bodily, changed 
again at the end of two years for the county system, but townships were 
soon restored. 



The District System of Sooth Carolina, by B. J. Ramaqs. 

[Bead in the Historical Seminary, November 3, 1883]. 

South Carolina is one of those States in which there has been a struggle 
between two ideas of local government. The Parbh aa^ political division 
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of tho State existed only along the coast. The " up coantry " was settled 
by Virginians and Pennsylvanians, who brought with them their own 
ideas of local government — the county. There was no bond of sympathy 
between the two colonies in the StatCi t. «. the English colony on the coast 
and tho American pioneers of the interior. The English colony ruled 
both in Church and State. But the ** up country'* was soon organized 
into Judicial Districts. These Districts afterwards passed into political 
units, and corresponded to the county of Virginia and Pennsylvania. It 
was largely through the influence of the Virginia settlers thnt the *' up 
country " was organized, and the influence of Pennsylvania is seen in the 
names of the Districts of York, Lancaster, Chester and others. Each 
District had charge of its own poor, schools, roads, bridges, etc. The 
District slowly won its way over the parish, but both were abolished by 
tho Reconstruction-Constitution, and the County is the prevailing type 
of local government throughout the State. 

PHY81C8. 



On Concave Oratinga for Optical Purposes, by H. A. Rowland. 

[The following semi-official report of a meeting of the Physical Society of London, Novem- 
ber 11, 18S2, is uken from the English Joarnalsj. 

Professor Rowland, of Baltimore, exhibited a number of his new con- 
cave gratings fur giving a diflfraction spectrum. He explained the theory 
of their action. Gratings can be ruled on any surface of the lines, are at 
a proper distance apart, and of the proper form. The best surface, how- 
ever, is a spherical one. The gratings are solid slabs of polished 
speculum metal, ruled with lines equidistant by a special machine of 
Professor Rowland's invention. An account of this machine will be 
published shortly. The number of lines per inch varied in the specimens 
shown from 6,000 to 48,000, but higher numbers can be engraved by the 
cutting diamond. One great advantage of their use is that the relative 
wave-lengths can be measured by the micrometer with great accuracy. 
The author has designed an ingenious mechanical arrangement for keep- 
ing the photographic plates in focus. In this way photographs of great 
distinctness can be obtained. Professor Rowland exhibited some, ten 
inches long, which showed the E line doubled, and the large B group 
very clearly. Lines are divided by this method, which have never been 
divided before ; and the work of photographing takes a mere fraction of 
the time formerly required. A photographic plate, sensitive throughout 
its length, is got by means of a mixture of eocene, iodized collodion, and 
bromized collodion. Professor Rowland and Captain Abney, R. E., are 
at present engaged in preparing a new map of the whole spectrum, with 
gratings having a focus of 18 feet. In reply to Hr. Hilgar, F.R. A.S., 
ho stated that if the metal is the true speculum metal used by Lord Rosse, 
it would stand the effects of climate, he thought ; but if too much copper 
were put in it might not. In reply to Mr. Warren de la Rue, he said 
that 48,000 was the largest number of lines he had yet required to engrave 
on the metal. 

Professor Guthrie read a letter from Captain Abney, pointing out that 
Professor Rowland's plates gave clearer spectra than any others ; they were 
free from *' ghosts," caused by periodicity in tho ruling; and speculum 
metal bad no particular absorption. 

Professor Dewar, F. R. S., observed that Professor Liveing and he had 
been engaged for three years past in preparing a map of the ultra-violet- 
spectrum, which would soon be published. He considered the concave 
gratings to make a new departure in the subject, and that they would 
have greatly facilitated the preparation of his map. 



The letter of Captain Abney, R.E., F.R.S., above referred to is as 
follows : 

" Professor Rowland is going to show his gratings at the next meeting 
of the Physical Society which I am unfortunately prevented from attend- 
ing owing to absence on duty. 

<* I think it well to write a line to ask you to give my experience of the 
gratings as I have had more opportunity of testing them than any one 
else in this country, owing to Professor Rowland's kindness. 

** I have tested them with the sun and with the electric light, and I 
must say that I have never seen any diff'raction as perfect as with any of 
them, for they seem all alike good. With a flat grating in the 8d order, 



I have been able to see what is a tolerably fine line in the B band split into 
two. If I may call it so, the nucleus of B which is usually represented 
as a solid black band is seen to be made up of 18 lines, two of them being 
the split line I referred to above. 

*' Another great point is the comparative total freedom from ghosts 
caused by periodicity in the ruling. In a grating which Professor Row- 
has given me, I have vainly endeavored to find a trace of one. 

" Now a word about the concave gratings. They are wonderfully 
brilliant, the spectrum with a fine slit easily being seen on a piece of 
white paper in good daylight at a distance of 18 feet. I need scarcely 
point out the tremendous use they will be in all researches on the dark 
rays of the spectrum ; it being possible to work without any intervening 
medium, and I have already proved the speculum metal has no apprecia- 
ble absorption for these rays. 

" If I were present I would say more, but I have said enough to show 
how 1 appreciate the new weapons of attack that Professor Rowland has 
given us. I believe that physicists will owe a aebt of gratitude to him 
when those who have worked with the old gratings compare what they 
have done with what they can do with the new." 



The Transit of Yenus as Observed in Baltimore. 

[The following account is taken in sabatance flrom a telegraphic report in the Ntw York 
Berald, December 7, 1882J. 

Dr. Charles 8. Hastings, associate professor in physics at the Johns 
Hopkins University, and Dr. J. R. Hooper, made observations of the 
transit to-day from the grounds of the Johns Hopkins Hospital, on Korth 
Broadway. The telescopes were placed in small temporary structures a 
short distance eastward from the centre of tho grounds, at a point where 
a clear sweep of the southern heavens could be had. Each instrument 
rested on a base of masonry built upon the solid earth, so as to avoid all 
vibration. Drs. Hastings and Hooper, with their assistants, Messrs. A. 
L. Kimball and D. T. Day, fellows of the University, and Mr. C. A. Per- 
kins, a graduate student, assembled at the observatory about 8h. 80m. a. m. 
The sun was the greater part of the time obscured by clouds, but prepara- 
tions for the observation were made, and at 8h. 66m. the calling of time 
was begun. The first contact was lost as, just at the moment a cloud 
obfcured the sun's face. The results obtained by Dr., Hastings were as 

follows: — * 

A. at. «. 

Second contact *' not yet » ............................ 9 16 27 

Actual contact . .....^ . ... ..... 9 16 84 

WeU pasMd .. ......... 9 16 46 

Third contact ** not yet" . ............ 2 S8 44 

Actual oontact.....................«.................. ......^.........^ 2 89 68 

Well paned 2 40 14 

Fourth contact •^not yet" ........ 8 00 15 

Actual eontact.......M»........................M......................... 8 00 80 

Dr. Hooper's figures varied but very little from those of Dr. Hastings. 
The uncertainty of interior contacts was not more than one and a half 
seconds. Between the first and second contacts and the third and fourth 
a ring of light was observed around Venus, which grew brighter and 
developed into a brilliant band. This, as is well known, proves that 
Venus has an atmosphere which possesses the power of refracting the 
sun's rays. Professor Hastings is very much pleased with his observa- 
tions, which were made in the presence of the President, the Faculty, and 
many of the Trustees of the University. 



The International CommiBsion of Electricians. 

Professor Rowland of this University, and Professor Trowbridge, of 
Harvard University, have returned from the meeting of the Electricians 
in Paris, to which they were sent by the United States Government in 
October last. 

The Conference failed to reach any important conclusion in respect to 
the value of the Ohm, but it urged further preliminary investigations, 
called attention to the methods which appear to be most promising, and 
advised that governmental aid should be sought in the prosecution of the 
inquiry. 

The Conference adjourned to October 1, 1888. 

• Washington Mean Time. The ftguzes here giren have been corrected for error of 
ehxenometer. 
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JOHNS HOPKINS UNIVERSITY STUDIES IN HISTORICAL 

AND POLITICAL SCIENCE. 

[Freface by Dr. H. B. Adams, Editor of the Series, to Mr. E. A. F&keman's *^Inirodtieium to American Inaiituii(m<tl Hisiory^—^ari I of the SiudicM 
in Historical and Poliiieal Scienee"], 

In Virginia.* I want to know another thing. JTomoselle speaks of a 
free negro in Virginia. Another story speaks of free negroes as for- 
bidden to dwell there. Some of your students of State laws will know 
the date of that bit of legislation."! 

Mr. Freeman's visit to Baltimore occurred before his visit to Virginia^ 
He lectured first in Boston, then at Cornell University, and immediately 
afterwards in Baltimore at the Peabody Institute, beginning November 
16 and continuing until November 25. Both Cornell and Johns 
Hopkins Universities availed themselves of Mr. Freeman's visit to 
America to engage him for short courses of lectures before their students. 
On arriving in Baltimore, the first place Mr. Freeman visited was the 
University-Library. Although the historian professes *< to hate libraries 
as well as schools," his professions should not be taken quite literally. 
Ho evidently enjoyed what some people call the *' Johns Hopkins Sehoolf** 
and he stayed one entire forenoon, and came again the next day. Ho 
found some things that be had never before seen, and he manifested con- 
siderable interest in the so-called ** New Book Department" — an arrange- 
ment for securing the most recent scienti6c literature from England, 
France, and Germany. Mr. Freeman saw at once the cosmopolitan rela- 



MR. FREEMAN'S VISIT TO BALTIMORE. 

Mr. Freeman came to America in the fall of 1881, on the joint invita- 
tion of the Lowell Institute in Boston and of the Peabody Institute in 
Baltimore. The united influence of these two local institutions, repre- 
senting the intellectual union of Northern and Southern cities, was 
seconded by two other influences of a local character: first, by Mr. 
Freeman's natural desire to visit his own son, who married in Baltimore 
and who now lives upon a plantation in Virginia ; secondly, by an ardent 
longing to see with his own eyes a New England Town Meeting, which, 
in the genealogy of local institutions, is a long-lost child of Old England 
and a grandchild of the Fatherland. The historian of *^ The English 
People in their Three Homes" regards the local institutions of the 
United States, North and South, as the historic oflTspring of England and 
Germany, as truly as his own name, once applied to all freemen of the 
English Colonies in America, is directly perpetuated by children and 
grandchildren in the Old Dominion, where he indulged what he pleas- 
antly calls " old fatherly emotions towards the last born baim^a bairn," 
and where, true to historical impulses, he began a ** Virginia Domesday " 
in the old forms: ** Freeman tenet; Bell tenuit Ante Ouerram, Valebat 
. . . doUarioa; modo . . . Waete fuit** With the grim humor of Wil- 
liam the Conqueror, who, when he fell to the earth upon landing at 
Pevonsey, grasped the soil and thus took seizin of England, Mr. Freeman 
describes his son's territorial conquest upon the shore of the Rapidan, 
**Potuit ire quo voluit cum ista te^^ra, for the soil of the Old Dominion 
Bticketh to the boots and is carried about hither and thither I " 

This extract from a letter dated Soraerleaze, Bapid Ann Depot, Cul- 
peper County, Virginia, December 25th, 1881, needs no better com- 
mentary than the following extract from the Inquieitio Elieneia, Domes- 
day, iii, 497 (or Stubbs' Select Charters, 86) : ^^Deinde quomodo vacatur 
mafMto, quia tenuit earn tempore Regia Eadwardi; quia modo tenet; . . • 
quantum valebat totum aimul; et quantum modo; ..." The suggestion 
of Domesday-forms came to Mr. Freeman not only from the history of 
Virginia land-tenure, but ft>om Professor William F. Allen's paper on 
'*The English Cottagers of the Middle Ages," a paper which bad been 
sent Mr. Freeman in answer to his query '* about a man in Wisconsin, 
who has written something about villainage — what a long way off to 
know about such things — how can I get it?" And after receiving the 
above paper, Mr. Freeman inquired with manifest surprise, *<Are his 
cottagers the cofarii of Domesday ? " The historian of the Norman Con- 
quest was reminded of items in Domesday by the "Afri" of the South, 
who still survive in emancipated forms. The negroes of the Old Do* 
minion are no longer "s«rTt," but their varying economic condition 
might justify their enumeration in some such classes as appear in the 
Norman census: **viUani" ^^cotarii,** ** aoeJiemani," ** liberi hominea." 

It brings the historian of " The English People in their Three Homes " 
to the very heart of both North and South to think of him as spending 
Christmas with his American children upon a Virginia Plantation, called 
after the Old Home in England, <' Somerleaze," where, resting from lec« 
tures and labors, he indulges " oldfatherly emotions " towards his Ameri- 
can grandchild. It is pleasant to think of the Nestor historian ** among 
the hills, enjoying the air, with the Blue Ridge right in front," and 
reading a novel about the Old Dominion written by a Virginia lady now 
living in Baltimore. He writes to this city for information touching the 
plot of the historical novel. " Was there not a negro revolt once here- 
abouts called Gabriel's War? 1 was reading a pretty story called 
ffomoaelle, where it comes in, and I seem to have heard of it before; 
but nobody here can tell me. If the chronology of the story be right, 
it must have been between 1887 and 1861." And later he returns to the 
point: **I knew I had heard something of that Gab/iel's War, but Mrs. 
Tiernan must have altered the date. Tou say it was early in this cen- 
tury ; but Homoaelle lies in the time 1837-1861. For, on the one hand, 
Victoria reigns in Great Britain ; on the other, Peace and Slavery reign 



•Gabriel's War, a negro insurrection headed by a slave of uncommon ability, known na 
" Oeneral Gabriel," occurred in the year 1800. The uprising was planned with great skill 
and secrecy, and embraced about one thousand slavos. The plan was to maks a night 
attack upon Richmond, massacre the male inhabitants, spoil the city, seise arms, and create 
a general panic among whites throughout the State, whereupon, it was thought, a general 
insurrection could be kindled among the slave population. On the night of the proposed 
attack there was a furious rain-storm; but the slaves, undaunted, advanced with their 
Bcythe«blades and axes. The attack was frustrated by two unforeseen events, the rapid 
rising of a creek before Richmond, and the betrayal of the plot by a faithful servant of 
William Mosby— a slave named Pharaoh— who swam the creek at the risk of his life 
and gave the alarm in Richmond. The town was at once put under arms, and the slaves, 
finding that their plot was discovered, rapidly dispersed. James Munroe was at t hat time 
Governor of Virginia and he offered a reward of three hundred dollars for the arrest of 
Gabriel, who was finally taken and executed. Many other conspirators were found out 
and were duly tried and convicted by the court of "Oyer and Terminer," made up of 
county justices. The Court Records of Henrico County contain evidence upon this mat- 
ter, see Howison's History of Virginia, ii, 392-3. This insurrection naturally created the 
greatest horror throughout all Virginia, and the story of Gabriel's War was repeated until 
it became a household tale. The authoress of HomoteUt did not need to consult the written 
history of Virginia for information, for the oft-told story was stamped upon every child's 
Imagination. Mrs. Tiernan never saw Howison's account of Gabriers War until after 
her story was written, the scone of which she purposely laid in later times of which she 
herself had personal knowledge.. Without regard to the exact chronology of Gabriers 
War, Mrs. Tiernan utili£ed a popular tradition for literary purposes, which is not only 
an artistic but a perfectly legitimate method in Culturffuchic!de,—U, B. A. 

t Free negroes were " permitted by the court of any county or corporation to remain 
in this State " (Code of Va., 1&49, 466, Code, 1860, 620) ; but the lam against emancipated 
negroes abiding in the State or Colony was of very ancient standing. Acconling to the 
Act of 1691, no person ftould set free a slave, without paying for his transportation out of 
the country within six months after setting him free. The Act of January S5, 1806, was 
fundamental to all Virginia legislation during the present century touching the condi- 
tion of freed men ; it was provided that if any slave thereafter emancipated should 
remain within the State more than twelve months after his right to freedom accrued, 
he should forfeit such right and might bo sold for the benefit of the poor of the county or 
corporation. Cf. Acte 1815-16, Code 1819, Acta 1826-7, 1830-1, 1836-7. By an Act of ' 
184(V-1, "No free negro shall migrate into this State." By the Va. Const of 1861, which 
waa in force in 1860, *' Slaves hereafter emancipated shall forfeit their freedom by remain- 
ing in the commonwealth more than twelve months after they become actually free, and 
Shall be reduced to slavery as may be prescribed by law." The letter of the law was 
probably more severe than the spirit of its execution. In point of fwct, both firee and 
emancipated negroes were ahoayt allowed in Virginia by permission of the Justicea of 
a county court. In fact, the law allowed "free negroes" to " be registered and num- 
bered" every five yeara by the clerk of the county court (Codes of 1849, 1860). Free 
negroes were even allowed to own slaves of a certain kind, for example, a free negro 
could own his wife and children, and their descent, also his own parenta. And con- 
versely, a free negro wife might own her husband, children, and parents. 

A student from South Carolina, Mr. B. J. Ramage, says it was no unusual thing before 
the war for free negroes to own considerable property, both real estate and slaves. He 
calls attention to an interesting item in the Baltimore Doff^ September 27, 1882: "Henry 
Todd, who lives in Darien, is the wealthiest colored man in Geoi^a. When a youth, hia 
master died and left him his freedom. When the Confederacy fell, he lost twenty slaves 
and some Confederate bonds. After the war, he continued farming operations and en- 
gaged in the lumber business. He is now 65 years old and is worth $100,000 in good 
investments."— H. B. A. 
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tions and practical value of this department and also of the University 
system of "exchanges" with the proceedings of academies and other 
learned societies of the old world. He even intimated that his own 
retired life at his country-home in Somerset cut him off in some degree 
from the main stream of contemporary literature, to which memhers of 
the Johns Hopkins have constant access. This frank confession is not at 
all inconsistent with Mr. Freeman's well-known answer to the American 
professor who asked him where he wrote his books : " In my own house, 
to be sure, where else should 1 7 " Although the historian of the Norman 
Conquest declares that ho has never in his life consulted the library of 
the British Museum, yet he himself admits that, ** There are times for 
which the library of the British Museum, or any other public library 
must be invaluable; but these times are not the eleventh and twelfth 
centuries." The point is, that for a man's own Bpecial study, it is possi- 
ble to have, in some cases, all necessary original materials around him. 
That point Mr. Freeman saw illu-strated again and again in the special 
department-collections of the Johns Hopkins Vnivenitai Studiorum, 
But it would be strange indeed if the great and rushing stream of nine- 
teenth century literature did not impress the English historian of politics 
even more profoundly than it does those who are borne upon the current. 
He feels keenly enough " the utter hopelessness of keeping up with the 
ever-growing mass of German books, and yet more with the vaster mass 
of treatises which are hidden away in German periodicals and local 
transactions. Of all of these every German scholar expects us to be 
masters, while to most of us they are practically as inaccessible as if they 
were shut up in the archives of the Vatican." 

The continuity of human history is the life principle of Mr. Free- 
man's philosophy. This principle he found already transplanted to 
American shores. He found it germinating in the Public Schools of 
Baltimore through the influence of his friend the Superintendent of 
Public Instruction, Henry K. Shepherd, formerly a student at the [Jni- 
versity of Virginia, now President of Charleston College, South Carolina. 
He found this principle bearing fruit in the Johns Hopkins University. 
The English historian became interested at once in the studies of His- 
torical and Political Science, which were there in active progress. He 
met students in private and in public. He visited their special libraries 
and work-shops, where he lent his master-hand in aid of apprentice 
tasks. With Bacon's folio edition of the Laws of Maryland before him, 
he pointed out to Maryland young men— graduates of the Johns Hopkins 
CJniversity, the City College, and the Public Schools— the continuity of 
Old English institutions in their native State. He went with a member 
of the University to the Library of the Maryland Historical Society, 
where in the company of Mr. John H. B. Latrobe, the President, Mr. 
J. W. M. Lee, the Librarian, and other members of that institution, he 
examined some of the manuscript records of Colonial Maryland. And, 
before leaving Baltimore, he penned the following letter which was 
intended by him to quicken public as well as individual interest in the 
collection and publication of the Maryland State Papers: 

" Mount Vernon Hotel, Baltimore, November 27M, 1881. 
" I cannot leave Baltimore without saying a word or two about the State 
records of Maryland, of which you were good enough to give me a 
glimpse both in the University Library and in that of the Historical 
Society. I did not see much, but I saw enough to get some notion of 
their great interest and importance. But the few things which I saw 
either in print or in manuscript must, I fancy, be mere fragments from 
far greater stores at Annapolis or elsewhere. A systematic publication 
would bo a very great gain, and the State Legislature would surely not 
refuse its help, if the matter were pressed upon it by influential persons 
and societies in the Steto. During the short time that I have been in 
America, I have been more and more impressed by the deep interest of 
the early history of all these lands, first as provinces, then as independent 
SUtes. Each State has in the most marked way its own character, and 
gives some special kind of instruction in comparative political history. 
The local annals of Maryland or of any other Sute are something more 
than mere local history, something more than part of the history of the 
United States or of the whole English-speaking people. They are really 
contributions to the general science of politics — no loss than the lessons 
which we should have had if Aristotle's comments on the kindred com- 
monwealths of old Greece had been spared to us " 



This letter, shown to influential men, and read to the Historical Society 
by the Hon. George William Brown, in connection with a similar letter 
written by James Bryce, M. P., who was in Baltimore at the same time 
with Mr. Freeman, has at last resulted, through the combined action of 
the Society and of the State Legislature, in the transfer of the njass of 
Colonial and Revolutionary Archives from Annapolis to Baltimore, 
where, in a well-lighted but flre-proof vault lately constructed by private 
subscription, the manuscript records can be used to the best advantage by 
students of Maryland History. The State has also provided for the 
gradual but systematic publication of these Archives under the auspices 
of the Maryland Historical Society. Thus by the institution of an 
honorable Record Commission, a purely scientific undertaking is removed 
from all political influences. These results are the direct historic out- 
growth of Mr. Freeman's letter, supported by personal and corporate 
power. The letter was flrst published in the New York Nation,^ immedi- 
ately afterwards in Baltimore newspapers, and a copy of it was sent to 
every member of the Maryland Legislature. The letter is reproduced 
above in a more complete form than heretofore, for the sake of its perma- 
nent preservation as a contribution to the Science of Maryland History. 

Mr. Freeman's visit to Baltimore has a certain historical value, which 
will become more and more apparent when the influence which he 
exerted here upon the Historical Society and upon the Johns Hopkins 
University goes forth into the State of Maryland and into the country at 
large. The English lecturer made an impression wherever he went in 
this country, in Boston, Ithaca, New Haven, Providence, New York, 
Philadelphia, St. Louis, and other places ; but it is the writer's belief, 
based upon careful inquiry, that the impression produced upon the stu- 
dents of the Johns Hopkins University, tlie young life of Baltimore, 
was the best, the strongest, and the most abiding of all. While his 
public lectures at the Pcabody Institute and elsewhere excited much 
attention and remark at the time they were given, yet these popular 
addresses, tested by the comparative method, were everywhere less quick- 
ening and less permanent in their historic influence than the half dozen 
informal *' talks " given to a company of advanced students, meeting in 
Hopkins Hall upon the afternoons of days alternating with Mr. Free- 
man's public lectures at the Peabody Institute. In a room of small size 
before a strictly University audience, without a sheet of paper between 
him and his hearers, with no lyceum- apparatus save a pointer and one or 
two outline-maps prepared for the illustration of special matters, Mr. 
Freeman in plain English, — vigorous, and eloquent — set forth ** the 
Eternal Eastern Question " in the light of past Politics and present His- 
tory. Ho spoke of the Roman Power in the East ; the Saracens and the 
Slavs ; the final Division of the East and the West ; the Turks, Franks, 
and Venetians; the Ottomans and the Beginnings of Deliverance. 
Probably no such telling, inspiring course was anywhere given by the 
English historian in his American tour. 

Circumstances contributed to make Mr. Freeman's lectures at the 
Johns Hopkins University a peculiar and remarkable success. In the first 
place, the President of the University had insisted upon it that Mr 
Freeman should talk to the students upon some special theme instead 
of reading one of his two general courses of written lectures. The 
informality of these *< talks " which Mr. Freeman was at first very reluc- 
tant to give, was made doubly pleasing by the fact that the historian 
proved a good extempore speaker. The author of the Norman Conquest 
has *' stumped " the County of Somerset and knows how to make a good 
off-hand speech. In the second place, the natural orator was doubtless 
fired by the enthusiasm of his student-hearers and by the presence and 
applause of another historian and politician, his friend James Bryce, 
M. P., whose remarkable lectures upon English Politics followed close 
upon Mr. Freeman, upon the same platform, and upon the same days. 



•Kote in the Nation^ December 22, 1881, In connection with • review of the "Calendar 
of Virginia State Papers;" cf. article in the Baltimore American, December 24, 1881; 
editorial in the Sun, December 26, 1881 ; Kew York Times, December 29, 1881. An 
account of the Archives themselves and of the provisions of the Bill which passed the 
Maryland Senate, March 16, and the House of Delegates, March 12, 1882, may be found in 
the Nation " Notes," March 30, 1882 ; also, in the same number, an account of the ** Stevens 
Index of Maryland Documents in the SUte Paper Ofiloe, London." which Index, 
containing descriptions and abstracts of 1,729 Maryland documents now preserved in 
England, was presented to the Maryland Historical Society by George Peabody, and thua 
Bupplemenu the Annapolis collection. These NatUm "Notes" of March 80, 1882, were 
reprinted in the Johns Hopkins Univenity Qrcttlar, Ma^, 1888r> 
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But what most of all contributed to Mr. Freeman's success at the Uni- 
yersity was the unimpeded rush of his own thought and feeling into the 
historic fields of South-flastern Europe, on which political interest waa 
then centering anew. 

Mr. Freeman had come to America directly from Dalmatia without 
tarrying in England. He had come from the historic border-ground 
between the Aryan and the Turk, between Venice and the Ottoman 
Power, between Old and New Rome. He had come to the Western 
Empire of the English People, which, expanding with the great Teutonic 
race from local centres, is repeating in the continental island of Atlantis 
and in the continent of Asia, with Egypt and Ocean between, the ezperi* 
ment of the Roman People upon a grander and nobler scale. He came 
from ancient municipal centres of Grecian culture and Roman do- 
minion, — from Ragusa, upon the rocks of the Dalmatian coast, a city 
of refuge for the Grecian colony of Epidauros, * as Rome was a city of 
refuge for the village communities of Italy, — from Spalato in Dalmatia, 
once a city of reAige for a Roman Emperor, Diocletian, who, born in this 
lllyrian border-land, was the first to propose the institution of two 
Caesars and of Roman capitals wherever Emperors took up their abode, 
whether at Spalato, Nikomedeia, Milan, Trier, or York. 

The English historian of **The lllyrian Emperors and their Land'' 
came to a new York and to other capitals of a westward-moving English 
Empire. Like an historical ambassador from the East, such as Emanuel 
Chrysoloras, who came from Constantinople to Rome in 1896 in the 
interest of the Eastern Empire and tarried in Italy three years to teach 
Greek ; or as Georgius Gemistus (Pletbo) who came in the interest of the 
Greek Church to attend the Council of Florence in 1489 and remained 
in that city for many years to lecture upon Platonic Philosophy, even so 
the historian of ■* The English People in their Three Homes," coming to 
Boston and Baltimore with a message upon bis lips that invited national 
belief in the civic kinship and religious unity of England and America, 
came also with another message from the East He came representing the 
hiatary of an older Eastern Empire than that of England in Egypt 
and India. He came with a book in press upon ** The Subject and 
Neighbor Lands of Venice"! (Spalato, Ragusa, and other Dalmatian 
cities) and before that book was published in America, Mr. Freeman had 
told students in Baltimore the story of the Republic of Ragusa, ** the one 
spot along that whole coast from the Croatian border to Cape Tainaros 
itself, which never came under the dominion either of the Venetian or of 
the Turk," — that city upon the rocks which ** has always sat on a little ledge 
of civilization .... with a measureless background of barbarism behind 
her." Before Mr. Freeman's article on ^* The Revolt in Dalmatia" was 
published in the Naium (February 16, 1882), the latest dispatches upon 
which that article was based, had been made known in Baltimore. The 
letters and telegrams from Ragusa to the Manchester Guardian by Arthur 
Evans, t Mr. Freeman's son-in-law, were almost the only trustworthy 
sources of information in England regarding afiairs in Dalmatia. Mr. 
Freeman left Ragusa in June, 1881, when, as ho says in the Nation, ** the 
storm was beginning." From that time on, Mr. Evans kept him 
informed as to the progress of the Revolution, and those manuscript 
letters from Ragusa wore shown to students in Baltimore. 

In such ways, through living, winged words, hrea irrtp6tvra, young 
men in America were made to realize that contemporary Politics is 
only History in the making. And they will use a motto from Mr. Free- 
man — History is past Politics and Politics present History] — not 



* Epidauros in Dalmatia la now known as Ragusa Yecchia. Curiously enough, the 
mother-town has taken its daughter's name. It is as though England should assume the 
name, Old America. 

fBeTiewed in the Nation, February 9, 1882. 

X Mr. Evans has been for some years an authority upon aiTalrs in South-Eastem Europe. 
His letters to the MancheiUr Ouardian during the year 1877 bsve been publiBhed in book- 
form under the title of "lllyrian Letters— A revised selection of correspondence from 
the lllyrian provinces of Bosnia, Uersegovina, etc" (London, 1878.) An earlier work 
by Mr. Evans i» entitled ** Through Bosnia and the Henegovina on foot during the 
insurrection, August and September, 1876" (Second edition, London, 1877}. 

|This motto is the pith of a sentence in Mr. Freeman's address in Birmingham, Nov- 
ember 18, 1880, "On the Study of History," printed in the FbrimghtiyJUview, March, 1881, 
p. 320, where he says it is " a highly practical truth that history ia simply past politics 
and that politics are simply present history;" cf. p. 829. Another original form of the 
aphorism is: "History is the politics of the past, politics are the history of the present." 
ISote also the same idea in Mr. Freeman's Lectures to American Audiences, p. 207: 
"Now the position for which I have always striven is this, that history is past poUUcs, 
that politics are present history." 



only upon the wall of their class-room, hut upon their published 
'* Studies in Historical and Political Science," to which the Historian of 
Politics kindly offers an Introduction, which he wrote after his return to 
England, to his own Home at <*Somerleaze.'' There in the South-West 
of England, in his own library, lootting out upon his own land and trees, 
with his face toward the low-lying hills of Mendip, the historian of 
the Norman Conquest meditates upon the relation of Past and Present. 
That his thoughts occasionally go out from the old country to the new, 
is evident not only from his voluntary contribution to American past 
Politics, but frdm his sending to Baltimore, to the Seminary of Historical 
and Political Science, his most recent contributions to Englbh magazines 
and newspapers, sources of present History. 



Prospectus of the Series. 

The following Studies are either ready for the press or in 
active preparation. Some of them will be pablished in the first 
instance by the University. Others will be reprints from the 
proceedings of learned societies, maf^azines, etc., where they 
appear in some cases under titles slightly different from those 
here adopted. The idea of this series is to bring together, in 
numbered monographs, kindred contributions to Historical and 
Political Science, so that individual efforts may gain strength 
by combination and become more useful as well as more accessi- 
ble to students. The Studies will be published at convenient 
intervals, but not necessarily in separate form or in the fol- 
lowing order. A limited edition only of each monographic 
number will be issued and a price will be set upon each as soon 
as it appears. A few single copies will be sold upon applica- 
tion and receipt of price. By paying three dollars in advance, 
subscribers may avoid the inconvenience of small remittances 
and be assured of receiving, at lower rates, the first twelve 
numbers, comprising more than twelve Studies and from 300 to 
400 pages. 

All business communications and questions touching exchanges 
should be addressed to Publication Agency, (N. Murray.) Johns 
Hopkins University, Baltimore, Md.; all scientific communica- 
tions, to the Editor. 

z. An Introduction to American Institutional History. By Ed- 
ward A. Frkkmak, D.G.L., LL.D. With an account of Mr. 
Freeman's Visit to Baltimore, by the Editor, republished from the 
Johns Hopkins University CircuUr, No. 20. (Price, 26 cents). 

2. The Germanic Origin of New England Towns. Read before 

the Harvard Historical Society, May 9, 1881. By H. B. Adams, 
Ph. D. Heidelberg, 1876 ; AssociHte Professor of History, Johns 
Hopkins University. With Notes on Cooperation in University 
Work. (Prico, 40 cents). 

3. Saxon Tithing^en in America. Read before the American Anti* 

quarian Society, October 21, 1881. By H. B. Adams. 

4. Norman Constables in America. Read before the N ew England 

Historic, Genealogical Society, February 1, 1882, By H. B. 
Adams. 

5. Villag^e Communities in America — Cape Anne and Salem 

Plantations. Read in part at a Field Meeting of the Essex 
Institute, August 81, 1881. By H. B. Adams. 

6. Local Government in Illinois. Published in the Fortnightly 

Review, October, 1882. By Albert Shaw, A. B. Iowa College, 
1879; Johns Hopkins University, 1881-2. 

7. Local Government in Pennsylvania. Read before the Pennsyl- 

vania Historical Society, May 1, 1882. Published in the Pennsyl- 
vania Magazine of History and Biography, October, 1882. By 
E. R. L. Gould, A. B. Victoria University, 1881; Fellow in 
History, Johns Hopkins University, 1882. 

8. Origin and Development of the Municipal Government of New 

York City. I. The Dutch Period. II. The English Period. 
Published in the Magazine of American History, May and Sep- 
tember, 1882. By J. F. Jameson, Ph. D. Johns Hopkins Uni- 
versity, 1882 ; Assistant in History, Johns Hopkini University. 
(A ftillar prospsctos of the Series will be sent on appUcatiOD). ^ 
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SYNOPSIS OF THE KECENT SCIENTIFIC JOUKNALS 

Publislied liere. 



American Journal of Philidogy. Edited by Pro- 
nssoB OiLDiBSLiBVi. Vol III. Whole No, II. 

Article L — On the Calex and other Poems of the Appendix 

Yergiiiana, bj Robinson Ellis. 

In tbiB article Professor Btlis bfis discussed some thirty passages of the 
Culex, and has proposed emendations for most of them. Ho does not 
agree with Ribbeck and Babrens in supposing tbe Octavius to whom the 
poem is addressed to be any one but tbe youth who became later Octavi- 
anus and Augustus. *' It is not necessary to suppose tbe poem actually 
written to the young Octavius." " A forger would naturally inscribe bis 
Culex to Augustus, and as Virgil was supposed to have written it in boy- 
hood, to Augustus, still a boy.'' V. 87, Professor Ellis would read 
' memoradimiM haec tibi reBtet^* v. 66, 67, * illi »omnia ' for * illis omnia.' 
Be defends y, 68 * imaginis ' against the proposed * marginis,' reads v. 90 
*duplicibus' for 'simplicibus/ suggests in v. 90 * in erectum' for Mno- 
▼ectus/ and makes y. 167 the apodosis to v. 109 foil. For *Tantum non 
borridus Hebrum'(F. 117) be suggests* Non tantum Oeagrius' and re- 
stores the *rare but not incredible' form *platanQs' y. 124. On y, 168 
'argutis et cuncta fremunt ardore cicadis' he admits the ingenuity of 
Babrens' *a rore,' but prefers •stridore,' referring to Plin. xi, 266 for 

* stridor ' as the regular word for the peculiar sound of the cicada. [The 
passage should in my judgment be let alone. It is incredible that the 
maker of the Culex should not have had present to his mind Eel. 2, 18 
'sole sub ardenti resonant arbusta cicadis/ to say nothing of the famous 
passage in Phaidros, 258 £ : aal &fia fioi doKovaiv 6^ ev t(^ nviyu imip Ke^a^.^ 
ilfiuv ol rhriyt^ ^dovreq kqX akkfi^mq 6iaXey6fievoi Ka^opav koI f//Mc. — B. L. G]. 
in ▼* 168 Professor Ellis would read * Tollebant acres (?) venienti abdom- 
ina nisus ; ' v. 226 for * vita ' * evicta.' He reconstructs 289 sqq., reads y, 
28S * ire viam ' for * invitam ' and v. 871 * lappis ' for * rapid is ' — [a very 
satisfactory emendation]. 

Article 11. — On the Creole Patois of Louisiana, by Jamis A. 
Harbison. 

Louisiana was settled bv tbe French nearly two hundred years ago. 
To the French stock was added a medley of Komance-speaking races from 
erery part of Mediterranean Europe, Spain, Portugal, and the Biscay 
regions. To these were superadded early in the last century large masses 
of Guinea and other negroes. The peculiar language of these people is 
the Creole patois. The etymology of * creoIe ' is obscure ; there is no 
obscurity about the tiling, about the * femme cr6ole,' about tbe scope of 
tbe word 'cr^olisor.' The Creole patois is a dialect that has sprung up 
almost entirely by the ear — word-jumbles half heard or entirely misun- 
derstood and reproduced as the very staple and foundation of every-day 
indispensable speech. The people who speak this dialect still number 
hundreds of thousands. The whites speak it as well as the negroes, 
although tbe whites and many of tbe blacks speak pure French also. 

The French negro of Louisiana has constructed from certain word- 
fragments and </«6ris of conjugation an ingenious and intelligible scheme 
for tbe verb. He discards the copula as the Hebrew does, seizes upon the 
strong disjunctive form of the pronoun (moi, toi, lui) adds to it *ap6' 
(aprdd), fuses the two (* mao^', * tap^,' * lap6,') follows these by an inlln- 
itive or quasi-infinitive and so makes a progressive present [like the Irish 

* I am aft'her dinin ']. On similar principles he makes an indefinite pre- 
terite, a future, a conditional. The infinitive plays an important part as 
in lingua Franca generally, — *ne' is dropped, *pas' alone retained. 
Prepositions, conjunctions, non-essential or indeterminate words are cast 
overboard as useless luggage. The increasing nasalization going on in 
cultivated French is very obvious in Creole, the trill /is systematically 
Ignored (* capab ' for < capable '). The article is often agglutinated. So 

* ki lasoupe ' = * quelle soupe.' The omission of de and the use of d for 
tbe possessive are also noteworthy. [Compare the Greek axvf^a KoXo^tov]. 
At the close of the article, whicn it is hard to summarize. Professor 
Harrison gives a specimen of a eonte nlgre^ after l>r. Mercier, with an 
interlinear French version. 

Article ///.—On the English Perfect Participle used Infini- 

tivally, by Fitzidwabd Hall. 

A remarkable example of this usage occurs in a passage from Fuller : 
'At this time,' writes Dr. Thomas Fuller, ' began the troubles in the Low 
Countreys, about matters of religion, heightned between two opposing 
parties, Remonstrants and Contra-remonstrants, ' etc. Quoting these words 
JJr. Peter Heylin objects: * Not at this time, viz., 1618, which our 
author speaks of, but some years before. Thoy were now come unto their 
height.' Dr. Fuller thereto replies : < A causelesse cavil. I said not, 



absolutely, they now began, but now they began heightned. The ani- 
madvertor knows full well that such participles equivale infinitives . . . 
The troubles in the Low Countreys began heightned, that is to 
heightned. The distemper was bred some years before, which now came 
to the paroxism thereof, viz., anno 1618.' This gives an explicit recog- 
nition of the idiom which Dr. Hall exemplifies hy numerous passages. 
So the use of the perfect participle by itself, or annexed to an auxiliary, 
for the present infinitive is proved by a longlist of passages, from iiobert 
Mannyng (1827-1888) to Dr. Johnson's Voyage to Abvssinia, p. 41, 

ied. 1785), and an extract from George Villiers, cited in Dr. Priestley's 
tudiments of English Grammar, etc., p. 127, (ed. 1768). Tbe example 
from Dr. Johnson runs : * He would have bad us taken a road which was 
full of those people we were so much afraid of.' The next group of 
quotations exhibits the perfect participle, generally as a constituent of a 
tenra but sometimes alone, instead of the perfect infinitive active. The 
firdt example is taken from Humphrey, Duke of Gloucester (1440), the 
last from Rev. Jeremy Collier, (The Emperor Marcus Antoninus, his 
Conversation with Himself, etc., (1701), p. Ixxxix). *This aversion, 
heightened by a vast ambition .... had like to broke out in the reign 
of Antoninus Pius.' Finally, the perfect participle has largely been put, 
by ellipsis, for the present infinitive passive. Extracts in substantiation 
of this follow, from Robert Mannyng already cited, to Milton (1670). 
Sundry locutions kindred to the outworn *make him clepid ' are still 
current. ** These excepted, however, the idioms with which this paper 
is concerned are no longer recognized as of good repute, although wnat 
with ignorance and slovenry not all of them are aisused," as in Mrs. 
Caudle's Curtain Lectures: * Tou should have shown yourself a respectable 
man and have let him been sent to prison.' 

Article IV — On the Athenian Naval Arsenal of Philon, by 

Thomas W. Ludlow. 

On tbe 22d of last April there was found in the peninsula of Peiraieus 
an inscription of ninety-seven lines, in excellent preservation. This 
inscription contains the specifications for the construction of the famous 
Athenian naval arsenal known by the name of its architect, Philon, and 
mentioned incidentally by several ancient writers. Owing to tbe extreme 
importance and interest of this inscription, the text of it has been given 
in the Journal, with a translation and technical notes by Mr. Ludlow. 

Article V. — Etymological Studies I., by J. P. Postoati. 

Professor Postgate discusses, 1. The group Mulciber, tnuleere, mareue, 
marcere^ fidKakdq. Murcea, mureue, mureeua, mureiduSj fiifiapKVQ . Origi- 
nally mulcere, * to strike,' was the same as muleare, * to maul,' and the 
notion 'strike' is traced throughout. 2. Zi^v}^ does not come from 
2«$-^oAAa * will of God,' but from aiP which is seen in atx^ and sapio, 
li^vXka being formed like"H/>vAAa and others. Max Muller had partiully 
anticipated Professor Postgate in this etymology, but in the present article 
new particulars have been added to the discussion. 8. Flagitare is traced 
from BEILAG, not from BIIRAG (with Corssen), ' to beat frequently 

* to importune ' comp. obiundo, 4. FortnicU), x^PfVt «" X^P^ x^pf^°^*^t ©tc, 
come from GHAR (GUARS) * prick' 'tear.' GHAR *glow' for 
X^PfiV * fight,' (Curtius] does not satisfy the conditions. 6. Ineohare, 
eohum. JneoAare is baa spelling for ' ineohare ; eohum is the yoke-strap. 

* To put the yoke-strap on the plough ' well conveys the bare promise of 
completion which distinguishes ineohare from ineipere. Cohum itself 
comes from K AGH or KAKH, a parallel form to KA£, * bind,' • bend,' 
•twist.' 

The Reviews and Book Notices treat of VerralVe Edition of the Medea 
of Euripide9 — a minute examination of this noteworthy book — (J. H. 
Wiisvlrr) ; HaUey^e Etymology of Latin and Greek, (B. W. H); 
Clarke* s Report on the Inveaiigationa at Aaaoa, (Louis Dyrr^ ; Sehipper^a 
Engliaehe Metrik — in detail — (Jambs M. Gabnktt), and Jahn^a Ariatide» 
quintilianua, (A. S. G.) 

Reports are given of Zeiiaehrift der deutaehen morgehlandiaehen OeaelU 
achafl^ Journal Aaiatigue, Mnemoayne and Hermea. In the Oorreapon* 
dence Dr. Ha yuan replies to some strictures of L. R. P., and L. R. P. 
makes a rejoinder to Dr. Hatmak. 
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4, Perpetuanis, %. e,, absolatelj irredacible sobiDTariants. IJx» 
cur8U8f On Rational Fractions and Dennmerants] — by J. J. 
Stlvesteb. 

Article 11. — Note on a Roulette, by A. V. Lanb. 

Article IlL — A Memoir on the Abelian and Theta Functions, 
by Arthur Caylet. 

Article IV. — On the non-Euclidean Geometry, by W. E. Story. 



Studies from the Biological Laboratory of the 
Johns Hopkins University. Vol IL No. 8. 

Pp. 816 to 410, with plates XXV to XXIX inclusive. Also plate 
XI V belonging to Or. Sternberg's article published in the preceding 
number. Abstracts of the papers contained in this number are given on 
pp 24, 26. 

Tlie Journal of Physiology. Vol III. Nos. 6 and 
6. Also second supplement to Vol. III. 

(Published in America under the auspices of the Johns Hopkins Uni- 
versity.) 

Article I. — Optical Illusions of Motion, with one plate, by H. 
P. BowDiTOH and Q. Stanley Hall. 

Article IL — Reflex Movements of the Frog under the Influ- 
ence of Strychnia, by Q. L. Walton. 



Article III. — A Contribution to our Knowledge of the Action 
of Certain Drugs upon Bodily Temperature, by H. C. Wood and 
E. T. Reichert. 

Article IV. — Influence of Peptones and Certain Inorganic 
Salts on the Diastatic Action of Saliva, by R. H. Chittenden 
and J. S. Ely. 

Article V. — On Cerebral Localization, by Siomund Exneb. 

Article VI. — The Physiological Action of Methylkyane thine, 
by Q. L. Walton. 

Article VII. — On the Influence of Variations of Intra-Cardiac 
Pressure upon the Inhibitory Action of the Vagus Nerve, by 
Henry Sewall and Frank Donaldson. 

(An abstract of this paper is given on page 26). 

Article VIIL — Preliminary Observations on the Innervation 
of the Heart of the Tortoise, by W. H. Gasrell. 

Article IX. — Concerning the Influence exerted by each of the 

Constituents of the Blood on the Contraction of the Ventricle, 

with one plate, by Sydney Rinqer. 

The supplement contains a list of the titles of Books and Papers on sub- 
jects of physiological interest which were published in 1881. 

Editorial communications should be sent to Dr. Michael Foster, Sec. 
R. 8., New Museums, Cambridge, E2ngland. Business communications to 
Dr. W. T. Sedgwick, Johns Uopicins Uniyersity, Baltimore. 



Preface to Contributions to Logic by Members of the 

Johns Hopkins University. C. S. Peirce, Editor. 

(Little, Brown & Co., Boston, 1882). 

These papers, the work of my students, have been so instructive to me, 
that I have asked and obtained permission to publish them in one volume. 

Two of them, the contributions of Miss Ladd (now Mrs. Fabian Frank- 
lin) and Mr. Mitchell, present new developments of the logical algebra 
of Boole. Miss Ladd's article may serve, for those who are unacquainted 
with Boole's " Laws of Thought/' as an introduction to the most wonder- 
ful and fecund discovery of modern logic. The followers of Boole have 
altered their master's notation mainly in three respects. 

1. A series of writers, — Jevons, in 1864 ; Peirce, in 1867 ; Grassman, 
in 1872 ; Schrdder, in 1877 ; and McColl in 1877, — successively and in- 
dependently declared in favor of using the sign of addition to unite dif- 
ferent terms into one aggregate, whether they be mutually exclusive or 
not. Thus, we now write 

European + Bepublican; 
to stand for all Europeans and Republicans taken together, without intend- 
ing to count twice over the European Republicans. Boole and Venn (his 
sole living defender) would insist upon our writing 

European + Non-Europekn Republican, 
or 

Non-Republican European + Republican, 
The two new authors both side with the majority in this respect. 

2. Mr. McColl and I find it to be absolutely necessary to add some new 
sign to express existence ; for Boole's notation is only capable of repre- 
senting that some description of thing does not exist, and cannot say that 
anything does exist. Besides that, the sign of equality, used by Boole in 
the desire to assimilate the algebra of logic to that of number, really 
expresses, as De Morgan showed forty years ago, a complex relation. To 

say that 

African » Negro, 
implies two things, that every African is a Negro, and that every Negro 
is an African. For these reasons, Mr. McColl and I make use of signs of 
inclusion and of non-inclusion Thus, I write 
Griffin -< breathing fire 
to mean that every griffin (if there be such a creature) breathes fire ; that 
is, no griffin not breathing fire exists ; and I write 

Animal :< Aquatic, 
to mean that some animals are not aquatic, or that a non-aquatic animal 
does exist Mr. MuCoU's notation is not essentially different. 



Miss Ladd and Mr. Mitchell also use two signs expressive of simple 
relations involving existence and non-existence ; but in their choice of 
these relations they diverge both from McColl and me, and from one 
another. In fact, of the eight simple relations of terms signalized by Do 
Morgan, Mr. McColl and I have chosen two. Miss Ladd two others, Mr. 
Mitchell a fifth and sixth. The logical world is thus in a situation to 
weigh the advantages and disadvantages of the different systems. 

8. The third important modification of Boole's original notation con- 
sists in the introduction of new signs, so as to adapt it to the expression 
of relative terms. This branch of logic which has been studied by Leslie 
Ellis, De Morgan, Joseph John Murphy, Alexander MacFarlane, and 
myself, presents a rich and new field for investigation. A part of Mr. 
Mitchell's paper touches this subject in an exceedingly original and inter- 
esting way. * 

The method of using the Boolian calculus — already greatly simplified 
by Schrdder and by McColl — receives still further improvements at the 
hands both of Miss Ladd and Mr. Mitchell, and it is surprising to see 
with what facility their methods yield solutions of problems more intri- 
cate and difficult than any that have hitherto been proposed. 

The volume contains two other papers relating to deductive logic. 
In one of those Mr. Oilman develops those rules for the combination of 
relative numbers, of which the general principles of probabilities are 
special cases. In the other. Dr. Marquand shows how a counting ma- 
chine, on a binary system of numeration, will exhibit De Morgan's eight 
modes of universal syllogism. 

There are, besides, two papers upon inductive logic. In the first. Dr. 
Marquand explains the deeply interesting views of the Epicureans^ 
known to us mainly through the work of Philodemug, irepl mffieiuv Koi 
ffffnei6oeuvj which exists in a fragmentary state in a Herculaneum papyrus. 

The other paper is one which, at the desire of my students, I have 
contributed to the collection. It contains a statement of what appears to 
mo to be the true theory of the inductive process, and the correct maxims 
for the performance of it. I hope that the thoughts that a long study 
has suggested to me may be found not altogether useless to those who 
occupy themselves with the application of this kind of reasoning. 

I have to thank the Trustees of the Johns Hopkins University, for a 
very liberal contribution toward the expenses of this publication. 

C. S. PEIBCE. 
BALTiKoax, December 1, 1882. 
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Professor Cayley's Introduction to a Memoir on the 
Abelian and Theta Functions. 

[7b appear in the American Journal of MatKematics, Vol. V, No, 2]. 

The present memoir is based upon Clebsch and Gordan's Theorie der 
Abeleehen Funetionen, Leipzig, 1866, the employment of differential 
rather than of integral equations is a novelty ; bat the chief addition 
to the theory consists in the determination which 1 have made for 
the cubic curye, and also (but not as yet in a perfect form) for the 
quartic curye, of the differential expression dU^ii (or as I write it 

(flij,) in the integral of the third kind i dU^^ in the final normal 
form (endliche Normalform) for which we haye (p. 117) i^dll^ = 
d^^^ the limits and parametric points interchangeable. The want of 



/; 



this determination presented itself to me as a lacuna in the theory during 
the course of lectures on the subject which I had the pleasure of giving at 
the Johns Hopkins Uniyersity, Baltimore, U. S. A., in the months Jan- 
uary to June, 1882, and I succeeded in effecting it for the cubic curye, 
but it was not until shortly after my return to England that 1 was able 
partially to effect the like determination in the far more difficult case of 
the quartic curye. The memoir contains, with additional deyelopments, 
a reproduction of the course of lectures just referred to. I haye endeav- 
ored to simplify as much as possible the notations and demonstrations of 
Clebsch and Gordan's admirable treatise; to bring some of the geomet- 
rical results into greater prominence; and to illustrate the theory by 
examples in regard to the cubic, the nodal quartic, and the general 
quartic curves respectively. The present three chapters are: I, Abel's 
Theorem ; II, Proof of Abel's Theorem ; III, The Major Function. The 
paragraphs of the whole memoir will be numbered continuously. 



Meeting of the German Philologians. 

(Oommunicaied by Mb. H. G. G. Brandt). 

The following account of the thirty-seventh meeting of German Philo- 
logians and Teachers, written by a former member of this University, was 
received too late for insertion in the last number of the American Journal of 
Philology and is published here, where it will receive a wider circulation : 



The thirty-seventh meeting of German Pbilologians and Schoolteachers 
was held in Karlsruhe from the 27th to the 30th of September. Nearly 
000 members attended, coming mainly from Qaden, Wurtemberg, and 
Alsace-Lorraine, which shows that the Association is by no means national. 
The meeting was postponed last year, because the city of Karlsruhe could 
not well entertain the guests, having just celebrated the marriage of the 
daughter of the Grand Duke. This year also it was a question in many 
minds whether a meeting once in two years was not enough, ** because the 
burden imposed upon the city chosen as the place of meeting was so great.'' 

The division into sections is a practical feature which spares one the 
tiresome hearing of a strictly special paper of a department not one's own. 
But very long special papers also turn up in the general sessions — and turn 
out the audience. The sections met daily from 8-10 a. m. in the class- 
rooms of the Gymnasium. The general sessions were held in the large 
<* Festhalte " of the city, beginning at 10 a. m. 

The addresses and papers before the general sessions were as follows : 

1. Opening address by the presiding officer. Director Dr. Wendt of 
Karlsruhe, who discusseid the jMdasogical questions of the day. chief 
among which is that of ** Greek in the Gymnasium." Since the ** Real- 
schulverein " is a separate body, there could be only one opinion upon that 
subject among those present. According to the latest Prussian regulations, 
Greek has been banished from Quarta, but outside of Prussia Greek still 
holds its own. 

2. Director Gentbe of Hamburg read a paper on << The relations of the 
Greeks and Romany to the Baltic." The reader claimed that the first 
communication of our ancestors with the South of Burope was not by sea 
but by land. Pytheas of Massilia only touched the coast of Holstein. 
The Southern Europeans went overland, following the streams that fiow 
into the Black Sea and those that fiow into the Baltic. Antiquities, fre- 
quently found, confirm the existence of an ancient highway. 

8. Professor Ernst Curtius gave an address upon the '* Excavations at 
Olympia," illustrated by charts and plastercasts. 

4. Professor Studemund spoke " Ueber zwei Parallelkomddien des Di- 
philus." He reconstructed the whole play of the ** Vidularia " of Plautus, 
and from the reading of a very badly damaged palimpsest, fac-similes of 
which were distributed among the audience, tried to prove that the <* Vidu- 
laria " was also an imitation of a comedy of Dipnilus, the companion 
piece of the Greek original of the " Rudens." 

6. Dr. Hettner, Director of the Provincial Museum of Trier, read a 
paper on the " Civilization of Gaul and Germany under Roman rule." 

6. Dr. Max Koch of Marburg ** On the relation of German to English 
Literature in the 18th century." 

7. Professor Ziegler of Strassburg '* TJeber die Entstehung der Alexan- 
drian iscben Philosophio." 

8. Dr. Soltau of Zahern " TJeber den Ursprung von Census und Censur 
in Rom." The Census was instituted for military, the Censorship for 
political purposes. 

9. A eulogy on Hermann Kdchly by Prof. Dr. Boeckel of Karlsruhe. 



The pedagogical section had the largest representation, counting 179 
s^embers. Here, too, the burning question of Latin and Greek in the 
Gymnasium was the chief topic of discussion. The oriental section, which 
is identical with the German Oriental Society, held its business meetings 
and heard papers : on the text of Ezekiel ; and on the relation of Old 
Semitic to Egyptian writing and to the Runes. 

The " philological " section par excellence was presided over by Pro- 
fessor Schdll of Heidelberg, and heard 

1; " Mitteilungen uber die handschriftliche Kritik der Xenophontischen 
Kyropadie, insbesondere uber Cod. Paris. 1640 (c)," by Professor Hug of 
Zurich. 

2. *' Ueber die Benutzung altklassischer Autoren durch einige Chron- 
ist/n des Mittelalters." 

8. «« Ueber die QuantitaUlehre Herodians." 

4. " Ueber die Gliederung der im Cod. Palatinus erhaltenen Sammlung 
der Anacreontea," by pupils of Studemund. 

The archsBological and ** philological " sections combined heard a more 
minute description of the east pediment of the temple at Olympia, by Pro- 
fessor Curtius, and a paper on the line of retreat of the Athenians (from 
Syracuse) in 418, by Professor Holm of Palermo. 

The Germanic-Romance section which numbered 62 members, but very 
few Romance scholars, was presided over by Geheimer Hofrat K. Bartsch. 

The following papers were read : 

1. By Geh. Hofrat Dr. Bartsch of Heidelberg, " Die Grundung ger- 
manischer und romanischer Seminare und die Methode kritischer ifebun- 
gen." 

2. By Professor Dr. Bechstein of Rostock, «Die Floia, das alteste 
maccaronische Gedichtder deutschen Litteratur." 

8. By Mr. Armitage, *' Ueber die Deklination der parisyllabica mas- 
culina mit drei Endungen im Proven9alischen." 

4. Archivrat Wulker of Weimar, '* Ueber Luthers Stellung zor kur- 
sachsischen Kanzlei." 

6. Dr. Max Rieger of Alsbach, "Ueber Klingers Goldenen Hahn." 

6. Dr. Rieger of Darmstadt, " Ueber Klingers Goldenen Hahn." 

7. Prof. Dr. Fischer of Stuttgart, <* Ueber den Yokalismus des schwab- 
ischen Dialect." 

8. Pri vatdocent Dr. Kluge of Strassburg, * *Ueber deutsche Etymologie. " 
The first Germanic- Romance seminary was founded in Heidelberg, 1869. 

But now such a combination is not considered practical. In Strassburg 
English and Romance seminaries are still united. Dr. Bechstein thought 
it likely that the father of the Low German poet Lauremberg was the 
author of the *' Floia." Dr. Fischer attempted to analyze sounds without 
being ti phonetist. Archivrat Wulker's was a very valuable paper. The 
author, by reason of his position, has peculiar advantages for investigating 
the origin of the ** neuhochdeutsche sch rifts prache," a subject by no means 
so plain and simple as grammarians think who begin " Luther ist bekannt- 
lich der Grunder und Yater unserer neuhochdeutschen Schriftsprache." 
Dr. Kluge discussed the methods, which he has followed in his new **Ety'i 
mologisches Worterbuch der Deutschen Spraohe." That these methods 
are sound and are those advocated by the " Junggrammatiker," is evident 
from the two fascicles of the work which have so far appeared. 

The section of Modern Languages had been but recently organized. In 
several sessions the present state of English grammars was discussed. 
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RECENT PUBLICATIONS. 



Brooiu, W. K. The Deyelopment of Lucifer. (Royal Society, 
London, Philosophicikl Transactions, 1882, pp. 80, 4^ ; 11 
plates.) 

It has been known, since Fritz Muller's researcbes on tbe metamorpbo- 
Bifl of Penaeus, tbat a few decapod Crustacea baye preserved tbeir ances- 
tral life-bistory almost witbout modification, but up to the present time 
no one had actually traced such a life-history, step by step, from embryo 
reared in aquaria. Certain naturalists have therefore refused to accept 
tbe generalizations which bare been based on Fritz MuUer's observations. 

Lucifer is a pelagic decapod crustacean which passes through a meta- 
morpbosis which is almost exactly like that in Penaeus described by 
Huller from captured larvae. 

The present paper, illustrated by eleven plates, and nearly a hundred 
figures, is an account of its life-history based upon the study of isolated 
specimens which were reared from the e^g. 

It is impossible to give an abstract of the paper witbout figures, but its 
interest to embryologists is shown by the uict tbat most of the results 
have already been republished in this country, as part of tbe series of 
** Selections from Embryological Memoirs," which are now issuing from 
tbe Museum of Comparative Zoology of Cambridge. 

Browne, W. Hand. The Clarendon Dictionary of the English 
Language. [Prepared with the assistance of the late Pro- 
fessor S. S. Haldbman]. (University Publishing Co., N. Y., 
1882, pp. 380, le-.) 
" In the preparation of this dictionary an attempt has been made to 
combine, as far as possible, the qualities of accuracy, clearness, and con- 
ciseness, so as to include in the smallest compass tbe largest usefulness. 



'* In tbe preparation of tbe definitions, tbe leading authorities, both 
Snglish ana American, as well as the standard technical and scientific 
text-books and encyclopaedias, in their latest editions, have been con- 
sulted, and the various meanings in current usage given as clearly and 
in as few words as possible. As a dictionary, by its very nature, has of 
all books the least pretence to orginality, wherever the compiler has 
found a definition that seemed tbe best possible for bis purpose, he has 
adopted it ; but where it seemed practicable to frame a aefinition more 
accurate, clear, or concise than any of those offered, he has endeavored 
to do so. The leading meaning is usually placed first, and the others in 
the order of tbeir divergence. When, from etymological or other rea* 
sons, one meaning or series of meanings seems entirely disconnected from 
tbe preceding, the distinction is marked by a colon. 

« Of course, in a work of this kind, obsolete or dialectic words, or tbe 
special terminologies of art and science cannot be given, but it is believed 
that its vocabulary contains all words that are in general use, or that are 
likely to be met with in any but special treatises. 

** The pronunciation was prepared by the late Prof. S. 8. Haldeman, 
whose extensive knowledge 'of linguistics and phonology especially quali^ 
fled him for the task. The symbolism adopted is simple and easy, and tbe 
key-words ^at the foot of each page) are such, it is oelieved, as are pro- 
nounced alike by all, or nearly all, speakers of English." [From the 
Preface"]. 

OiLDBBSLEEVB, B. L. Latin Primer. (TJniversity Publishing 
Co., N. Y., 1882, pp. 208, 12«.) 
This thoroughly revised and partly recast edition of the Latin Primer, 
(published in 1876), has been prepared by Professor Gildersleeve in con« 
junction with Professor Chapman Maupin. 



HOPKINS HALL LECTURES. 



ETCHERS AND ETCHING. 

Ma. F. Seymour Haden, F. R. C. S., England, will give three 
lectures on Etchers and Etching, on Tuesday, Wednesday, and 
Thursday, January 2, 3, and 4. 

The following subjects will be treated : 

I. Tbe Principles of Etching. 

II. The Practice of Etching. 

III. The Great Masters of Etching. 
The course will be illustrated by diagrams and ezamplei. 
An article, by Mr. Philip Gilbert Hamerton, on Mr. Haden's Etchings 
may be consulted in Scribner's Monthly for August, 1880. 

VL 
FRENCH LITERATURE. 

M. Rabillon, Lecturer in French. (In French). Lectures, 
and readings with comments, in Modern French Literature, begin- 
ning Saturday, January 13, and continuing on successive Satur- 
days till further notice. 

VIL 

PHILOSOPHY AND CHRISTIANITY. 

PRorsssoB George S. Morris, Lecturer on the History of 
Philosophy. Eight lectures which were prepared for delivery on 
the Ely foundation, in the Union Theological Seminary of New 
York City. 

The object of this course is, in brief, to institute a comparison between 
what may be termed tbe philosophic presuppositions of Christianity, and 
the historic results of philosophic inquiry. 

The dates of the lectures are as follows : 
I. Monday, January 8. V. 

II. Tuesday, January 9. VI. 

III. Monday, January 16. YII. 

IV. Tuesday, January 16. VIII. 



Monday, January 22. 
Tuesday, January 28. 
Monday, January 29. 
Tuesday, January 80. 



vin. 

ON POETRY 

As an Bmbodiment of the Spiritual, and an Interpretation of Life. 

Professor Hiram Cobson, LL. D., of Cornell Uniyersity. Tea 
lectures : 



I. Wednesday, January 10. 

II. Thursday, January 11. 

III. Friday, January 12. 

IV. Wednesday, January 17. 
V. Thursday, January 18. 



VI. . Friday, January 19. 
VII. Wednesday, January 24. 
VIII. Thursday, January 26. 
IX. Friday, January 26. 
. X. Wednesday, January 81. 



Five lectures of the course will be devoted to the JSsthetics of English 
yerse and prose, and five lectures to tbe poetry of Alfred Tennyson, Robert 
Browning, and Elizabeth Barrett Browning, as embodying tbe highest 
nineteenth century ideals of individual life and of spiritual vitality. 

A detailed exposition of the subjects treated in the course will be given 
later. 



Particulars in regard to the following coarses will be hereafter 
announced : 

1. Pedagogics, PRorxssoB O. Stanlby Hall, Ph. D., Lec- 

turer on Psychology. Ten lectures, beginning early in 
February. 

2. Anglo-Saxon Poetry. PaorsssoB Jambs A. Habbison, of 

Washington and Lee University. Ten lectures, Mondays, 
Wednesdays, and Fridays, February 12 to March 2. 

8. English Literature. Ma. Geobqb W. Cablb, of New 
Orleans. Six lectures, Mondays, Wednesdays, and Fri- 
days, March 5 to 16. 
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SPECIAL LECTURES FOR ADVANCED STUDENTS. 



I. 
LECTURES ON PHYSIOLOGY. 

A coarse of advanced lectures on Physiology and allied sab« 
jects, primarily designed for gradaate students in the Biological 
Department of the university, will be delivered by Professor H. 
N. Martin and his co-workers in the Biological Laboratory of 
the Johns Hopkins University, on Tuesdays and Thursdays in the 
early part of the year 1883. Physicians desiring to attend the 
course can obtain tickets on application at the Treasurer's Office. 
A registration fee of one dollar will be charged for each ticket 

The lecture hour will be 1. 15 p. m. 

The lectures will be as follows : 

I. January 9, 11, 16, 18, SS, £5, Six lectures by pRorKSSoa Mar- 
TiN, on '< Animal Heat and the Physiology of Fever." 

January SO, February 1, Two lectures by Da. W. T. CouN- 
ciLMAK, on '* Splenic Fever, as illustrating the relationship 
of bacterial organisms to the production of infectious disease." 

February 6, 8, IS, Thpel lectures by Dr. W. T. Skdqwick, 
on "The Physiology of Reflex Actions." 

February 15, 20, Two lectures by Mb. H. H. Donaldsok, on 
'<The Influence of Digitaline upon the Circulatory Organs." 

FAruarytl, March 1, Two lectures by Mb. W. H. Howell, on 
" The Influence of the Respiratory Movements on the Circula- 
tion of the Blood." 

March 6, 8. Two lectures by Mb. H. N. Stokes, on " The 
Physiological Relationships of Urea." 

March IS. A lecture by Dr. W. T. Sbdowigx, " On some points 
in the Physiological Action of Quinine." 

Attendants on these lectures will be assumed to have a general know- 
ledge of the fundamental facts established in regard to the various topics 
discussed. The lectures will be partly based on recent original researches 
of the lecturers, and will also give a critical resum^ of recent publications 
on the various subjects. 



II. 



IIL 



IV. 



VI. 



VII. 



IL 

HISTORICAL LECTURES ON CHEMISTRY. 

A coarse of lectures will be given daring Janaary and Feb« 
ruary by Professor Remsen and his co-workers in the Chemical 
Laboratory. The object of the coarse is two-fold: to direct atten- 
tion to subjects which have played important parts in the develop- 
ment of Chemistry, and also to afford the Fellows and advanced 
students an opportunity to practice the art of lecturing. 

The topics for the students have been selected by the Professor 
of Chemistry. The lectures are to be based upon thorough study 
of the original investigations which have been the means of devel- 
oping the subjects. discussed. 

A list of the papers studied and a clear abstract of the lectures 
will be prepared, and these will be preserved for the use of future 
students. 

The lectures this year will be as indicated below. They will be given 
on Wednesdays and Thursdays at 11 a. m., as follows : 

I. January 10, lU Two lectures by Mr. B. H. Kbibsb, on " The 
History of Ozone.'' 
II. January 17, 18. Two lectures by Mr. D. T. Day, on "The 
Electro-chemical Theory.'' 

III. January 24, 26, Two lectures by Mb. W. O. Day, on " Avo- 

gadro's Hypothesis.*' 

IV. January SI, February 1, Two lectures by Mr. H. N. Stokes, 

on " The Idea of the radical in Chemistry." 
V. February 7, 8, Two lectures by Fbofkssor Rbmben, on 
"Valence." 
VI. February I4, 15. Two lectures by J. B. DcrooAir, M. D., on 
" Fermentation." 
VII. February 28, March 1. Two lectures by Dr. H. N. Morse, on 
•» The Significance of Chemical Formulas in the early periods 
of the Science." 
VIII. March 7, 8. Two lectures by Dr. R. D. Coale, on " The In- 
vestigations which led to the Conception of Substitution." 
The lectures will be given in the main lecture-room of the chemical 
laboratory. Members of the University who may be interested are 
invited to attend. Other persons desiring to do so may address Pro- 
fessor Remsen. 



CURRENT INFORMATION. 



Dr. Hastings gave a lecture on the Transit of Venus, on Friday, December 1, illuatrated 
with diagrams, an artificial transit, and maps, and he described the part which would be 
taken by this University in observing this event. An introductory historical sUtement 
was given by President Oilman, and the evening closed with a social assembly of the 
studenu of mathematics and physics and their friends, who were invited to meet the 
Trustees and Faculty. 

At the recent meeting of the NaUonal Academy of Sciences, in New York, papers were 
read by Professor Remsen, on Sinapic Acid; on the Influence of Magetfsm on Chemical 
Action; on White Phosphorus, (see p. 24). These papers will be prepared for publication 
in the American Chemical Journal. Papers were also read by Mr. C. S. Peirce. 



The Library of the late Professor Bluntachll, of Heidelberg, presented to the University 
by the Germans of Baltimore, was formally received by the University at a gathering of 
the Trusteee, Faculty, and students of historical and poliUoal science, in Hopkins Hall 
Wednesday, December 30. 

At the meeting of the Historical Seminary, Friday, December 8, Hon. J. H. B. Latrobe, 
President of the Maryland Historical Society, was present and gave an interesting sUte^ 
ment of his reminiscences of Madison, with allusions to Monroe, Jefferson, Charles Carroll 
Webster, Clay, and other statesmen. ' 



The Copley Medal of the Royal Society has been awarded to Arthur Cayley, Professor 
of Mathematics in the University of Cambridge, England. 

A list of those who have received this honor, during the last twenty years, is given in 
No. 7 (page M) of these arculars. " ' 

The Rumfbid Medal has been awarded to Captain W. DeW. Abney, R. £., F. R. 8. 



RECENT APPOINTMENTS, Etc.* 
Pbofessob Maupin, Examiner in Latin, has resigned his position in the Baltimore 
City College, to Uke charge of the school at EllicottCity, formeriy directed by Pbofbssob 
J. M. Garnktt, who has become Professor of English in the University of Virginia. 

Profkssob H. K Shxphkrd, late Superintendent of Schools of Baltimore, has accepted 
the position of President of Charleston College, S. C. 

Albert S. Coob, Ph. D., (Jena). 1882, Associate in English. 187M1, has entered upon 
his duties as Professor of English in the University of California. 

Chasb Palmbb, Ph. D., 1882, is acting as AssisUnt in Chemistry in the Massaohnsetts 
Institute of Technology. 

C. C. Norwood, A B., (Davidson), 1878, and Graduate Student here, 187»-«2, has been 
appointed Professor of Mathematics in the Maryland Agricultural College. 

E. M. Hartwell, Ph,D., 1881, ha s been appointed Instnictor in Physical Cultuie. 
H. F. Rbid, a. B., 1880, has been appointed Assistant in Physics. 

E. H. Kbisbb, a B., Swarthmore College, 1880, has been nominated as a Fellow in 
Chemistry. 

DIED. 

On November 4, 1882, Dr. Julius FBiEDLiw dbr, of the firm of R. FriedUnder A Son 
agenU in Berlin for the publications of this University. * 

On November 2, 1882, In the twenty-fiflh year of his age, F. Bowmak Dosh, who was a 
matriculated student o^ this University, 187»-«1, and has recently been ponuing the study 
of Medicine in Washington. He had been engaged for some time in the service of 
the Department of Agriculture in Washington, where he had won an honorable name. /> 

_.^ . _ _ _ _^1V^ 

O 
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PROCEEDINGS OF SOCIETIES. 



NoMmb€r 1.— PxofeMor Sylrester in the chair. Fortj membon pnaent. 
Fapen read : 
On a Newlf Baeognised Agent in Gaological Change, bf C. 8. Haatings. 
On the Lower Ocganiama in their Relation to Dieeaae, by W. T. Councilman. {Abdrati 

anp.U). 
On White Phoephomi, by I. Bemsen. (Abilraei on p, 24). 
Officers for the year were elected as follows: 
President, Professor Sylvester; Vice-President, Professor Bemsen; Secretary, H. H. 
Donaldson; Standing Committee, Dr. F. Franklin, Dr. B. D. Coale, U. F. Beid. 

December 6.— Professor SylTester in the chair. Forty-four members present. 
Papers read: 

On the Transit of Venus, by C. S. Hastings. 

Notes from the Biological Laboratory, by W. T. Sedgwicki 

rkUcipgicmi AMtoetaii^n. 

aoto6er 6.— Professor Qildersleeve in the chair. Twenty-eight members present. 
Papers read : 

On Aesthetic and Grammar, by B. Xi. Gildersleeve. {Atulraol on p» 6). 

On the LocaUty of the Treatise of Palladius de Agri Cultura, by J. B. Harris. {AMraet 
on p, 6). 

On a Probable Error in PlaftMCh, by C D. Morris. {Abdrad o» p. 6). 

November 8.— Professor Gildeialeeve in the chair. Thirty-three members present. 
Papers read: 

On a Search for Functional and Dialectic Differences ih the Present Systems of the 
Veda, by M. Bloomfleld. {Abetraet on p. 26). 

On MaUhew Arnold's Poetry Test, by W. J. Alexander. (Abtlraet on p. 26). 

On the use of &ri (or mt) in Direct Quotations, by E. H. Spieker. {Abttraei on p, 26). 

Zheember 8.— Professor Gildersleeve in the chair. Thirty-three members present. 
Papers read: 

On Quantity in English Verse and the use of the Hexameter, by A. H. Tolman. 

Beview of Professor Harrisoo's French Syntax, by B. F. O'Connor. 

A Note on the Chalcidians, by C. D. Morris. 

On a Fragment of the Cura Pastoralis, by J. W. Bright. 

MUt&rUai and floUMeal SeUnee Assoetaiion. 

Monthlp meeHufft. 

October 20.— Dr. H. B. Adams in the chair. Twenty-ssTen persons present 

Papers read : 

The Past and Present of Political Economy, by B. T. Ely. {Abdrad on p. 27). 

Beview of Bogers' Histery of Agriculture and Prices in England (126»-1773), by A. 
Yager. 

Ifovember 17^— Dr. H. B. Adams in the chair. Twenty-three persons present. 
Papers read: 
Political Economy in Germany in 1S81, by B. T. Ely. {Abdrad on p, 27). 
Beview of Economic Science in America since 1876, by B. J. Bamage. 
Beriew of E. O. Scott's Development of Constitutional Liberty in the English Colo- 
nies of America, by Edward Ingle. 
Notes on Cooperation in UniTorsity Work, by H. B. Adams. {Ptinied in Hid, and 
JPoL Studies, ifi. 

Weeklp meednffs— October, 
Edward A. Freeman's Introduction to American Institutional History, read by H. B. 

Adams. (Absiraet on p. 26). 
Brief Beport of the Annual Meeting of the American Social Science Association, by 

E. W. Bemis. 
Beport of Summer Study in Quebec, by E. B. L. Gould. 
Beport of a Tour through Virginia, by Messrs. Wilhelm and Ingle. 
From a Connecticut Town to a South Carolina Parish : a ComparaUTO Study of Local 

Becords, by B. J. Bamage. 
Local Government in the Northwest, by E. W. Bemis. (Abdrad on p, 28). 
Beriew of the Pennsylvania Magaxine of History and Biography, by E B. L. Gould. 
Mr. Freeman's Visit to Baltimore, by H. B. Adams. iSeep,7A, Beprinled in the Hid, 

and Fol, Studies, 0* 

Wcekljf tnedinge-'Ifovember, 
The District System of South Carolina, by B. J. Bamage. (Abdrad on p, 28). 
Plymouth Bock Bestored, by H. B. Adama. (Abdrad on p. 28. See aUo Magaeime 9S 

Atneriean Hidorp, Deeember, 1882, and January, 1883). 
Beport on the Revue Historigue, by J. F. Jameson. 
Beports on an Excursion, November 23, 1882, to Joppa, Maryland, the original Shire 

Town of Baltimore County and the first seat of St. John's Paridi, by the Bot. Dr. 

Leakin, H. B. Adams, Edgar Goodman, and L. W. Wilhelm. 
Beviews (written by request for local publication in Baltimore and posted for the 

benefit of the Seminary) : Mailer's PoUUcal History of Becent Times, by E. B. L. 



Gould; Walpole's Short History of Ireland, by E W. Bemis; Cox on Sherman's 
March to the Sea, and Jones on De Soto*s March through Georgia, by B. J. Bamage ; 
Henry Adams' John Bandolph (American Statesmen Series), by Edward Ingle; 
Warburton's Edward UL, and Myers' Outlines of Ancient History, by J. F. Jameson. 

MaihemeOicea Soeiet^. 

October 18.— Professor Sylvester in the chair. Twenty members preieht. 
Papers read : 

On Certain Successions of Integers that cannot be Indefinitely Continued, by J. J. 
Sylvester. (Abttrad on p, 2). 

On a Class of Multiple Algebras, by C. S. Peirce. (Abetrad on p. S). 

On Crocchi's Theorem, by J. J. Sylvester. (Abetrad on p. 2). 

On Croochi's Theorem, by F. Franklin. (Abslrad on p, 24). 

On a Geometric Locus, by G. S. Ely. 
Mr. W. P. Durfee was appointed Secretary of the Society for the ensuing year. 

November 15.— Professor Sylvester in the chair. Twenty members p re s e nt. 
Papers read : 
On a Fundamental Theorem in the New Method of Partitions, by J. J. Sylvester. 

(Abdrad on p, 22). 
On the Maximum Value of a Certain Determinant, by E. W. Davis. (Abetrad on p. 22)! 
On the Tabulation of Symmetric Functions, by W. P. Durfee. (Abetrad on p. 22). 
On the Expression for the Volume of a Vetrahedron in Terms of iU EAgee, by F. 
Franklin. 

Metaphyeieai Club. 

November 14.— Mr. Peirce in the chair. Seven members present. 

Mr. Peirce made some opening remarks explaining the object of the Club, and men- 
tioning as suitable subjects for treatment the Data of Ethics and Spurious Propositions. 

Mr. McDaniel read a paper on Samuel Tyler, a member of the Baltimore Bar, who 
wrote on philosophical subjects. 

Officers were then elected for the ensuing year: 
President, Prof. G. & Morris; Secretary, Mr. J. M. Gattell; third member of the Ex- 
ecutive Committee, Mr. J. Jastrow. 

December 12.— Profeosor G. S. Morris in the chair. Twenty-three members present. 
Papers read : 

University and Philosophy, by G. S. Morris. 

Knowledge and the Belativity of Feeling, by J. Dewey. 

On the recent Philosophical Journals, by J. M. CattelU 

BeOHmara NatwreiUeta' ruid Club. 

During the winter nearly all field work necessarily ceases; the regular monthly meet- 
ings of the Club will therefore be discontinued until the spring. The various sections 
may, however, hold meetings to discuss any matters which may be of special interest 
to them. 

At intervals during the winter lectures are to be given before the Club on selected topics 
in Natural Science. The first of this course was delivered by Prof. H. Newell Martin 
in Hopkins Hall, November 27th, on The lAJe and Work qf Charlet J}arwin. The addivss. 
was mainly biographical. The character and influence of Mr. Darwin's works and 
the estimate that had been placed upon them by leaders in diffisrent departments of 
science were also considered. 

The next lecture will be given early in January by Mr. P. B. Uhler, President of the 
Maryland Academy of Sciences, on The Oedogy qfthe Surface Fealuree qfthe BaMmore 
Area, 

Many features in the neighborhood of the city, of physiographlcal or geological interest, 
are undergoing rapid change owing to the disintegration of the rock and other causes. 
A moderate sum has been appropriated by the University for the purpose of obtaining 
photographs of such localities as are of special geological interest. 

Some additions have been made to the collections of the club. Mr. D. T. Day has 
brought some very interesting specimens of snakes and insects from Florida. The 
Geological and Mineralogical branch has been very active, collecting minerals in the 
neighborhood of Baltimore. 



Maryland Historical Society, 

October 10.— The President, Hon. J. H. B. Latrobe in the chair. 
Psper read : 
Historical Sketch of Bohemia Manor, by G. A. Leakin. 

November 18.— The President in the chair. 
Paper read: 
A Becent Study of the Life of James Monroe, by D. C. Oilman. 

December 11.— The President in the chair. 
Paper read : 
The Old Towns of Maryhtnd, by L. W. Wilhehn. 
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STANDING ANNOUNCEMENTS. 



Publications Issued under the Auspices of the 
Johns Hopkins University. 

I.— AMBRICAN JOURNAL OP MATHEMATICS. 

Professor J. J. Sylvester, P. R. S. , D. 0. L. , Editor. Quarto. Quarterly. 
Subscription, $6 per year. Vol. i., 1878, 888 pp. Vol. ii., 1879, 408 pp. 
Vol. iii., 1880, 898 pp. Vol. iv., 1881, 884 pp. Vol. v., 1882. 

IX.— AMERICAN CHEMICAL JOURNAL. 
Professor I. Kemsen, M. D., Ph. D., Editor. Octavo. 



Bi-monthly. 
Vol. ii., 1880, 448 pp. 



Subscription, $3 per year. Vol. i., 1879, 460 pp. 
Vol. iii., 1881, 462 pp. Vol. iv., 1882. 

III.— THE AMERICAN JOURNAL OP PHILOLOGY. 

Professor B. L. Gildersleeve, Ph. D., LL. D., Editor. Octavo. Quar- 
terly. Subscription, $8 per year. Vol. i., 1880, 685 pp. Vol. ii., 1881, 
670 pp. Vol. iii., 1882. 

IV.-STUDIES PROM THE BIOLOGICAL LABORATORY. 
Including the Chesapeake Zoological Laboratory. 

Professor H. N. Martin, M. A., D. Sc, M.D., Editor, and W. K. 
Brooks, Ph D., Associate Editor. Octavo. Subscription, $5 per volume. 
Vol. i., 1879-80, 600 pp., 40 plates. Vol. ii., 1881-82. 

Ai a considerable portion of the contents of a volume of the Studies from the Biolog- 
scribers 



Laboratorr frequently consists of reprints from the Journal of Physloloffj, suE 
»ers to the latter will be charged only $J.50 for each rolume of the "Studies.^ 



v.— CONTRIBUTIONS TO LOGIC. 



Professor 0. 8. Peirce, Editor. A volume of Logical Oontributioks, 
bv members of the Johns Hopkins University. (Little, Brown & Co., 
Boston, 1882). 

Contents : The logic of the Epicureans, by Allan Marquand ; On the algebra of logic, br 
[iss Ladd; On the algebra of logic, br O. H. Mitchell; On relative numben, by B. L 
ilman ; On probable inference, by 0. S. Peirce. 



Miss 
Oilman 



VI.-HISTORICAL AND POLITICAL STUDIES. 



H. B. Adams, Ph. D., Editor. The publication of a series of Univer- 
sity Studies in American Institutional History, (with special reference to 
the local government and economics of individual States of the Atlantic 
Seaboard and of the Northwest), is now in progress. A list of the 
earlier numbers qf the series will be sent on application. Subscription, 
$3 per volume of twelve numbers, comprising from 800 to 400 pages. 



THE JOURNAL OP PHYSIOLOGY. 

Michael Foster, M. D., F. R. S., Cambridge, England. Editor in Chief, 
Octavo. Six parts will form a volume of about 600 pp. Subscription, 
$6 per volume. Vol. 1., 626 pp., 17 plates. Vol. ii., 696 pp., 18 plates. 
Vol. iii. in progress. 

This journal Is published in America with the aid of the Johns Hopkins UnlTersity, and 
is issued from the University to subscribers. 



The Official Poblicationb of the University are: 

I. An Annual Report presented by the President to the Board of 
Trustees, reviewing the operations of the University during the past aca- 
demic year. 

II. The Uniyersitt Circulars, issued from time to time, giving cur- 
rent information as to the work here in progress or proposed. 

III. A BsoifiTER, giving the list of officers, academic staff, and stu- 
dents, and containing detailed statements as to the regulations and work 
of the University, published near the close of each academic year. 

Announcements of proposed lectures, courses of instruction, etc., appear 
in the University Circulars, or are separately issued from time to time. 



Communications in respect to exchangees and remittances may 
be sent to the Johns Hopkins UniTersity (Publication Ag^ency), 
Baltimore. 



HOPKINS HALL LECTURES. 

Notice in Respect to the Admission of the Public. 

In answer to inqniries, and in correction of some current mis- 
apprehensions, the following statements are made in respect to the 
coarses of lectures annually given in the Johns Hopkins University. 

1. These courses are academic lectures, designed primarily for the 
members of the University, and supplementary to tne regular class- 
room work of the students. 

2. As the members of the University rarely require the entire room, 
the Trustees have taken great pleasure in inviting other persons, not 
connected with the University, to attend. 

8. As these lectures are not intended for popular entertainment, but 
for the instruction of students, those persons first receive tickets, in most 
cases, who are known to be especially interested in a particular course, — 
ladies as well as gentlemen. Preference is thus given, according to the 
character of the course, to teachers in other institutions, public and 

frivate; students of medicine, law, etc.; professional men, and others, 
f any tickets remain undistributed, they are given out to those who 
may have applied for them, in order of application. 

4. The hall is full when 200 hearers are present ; it is uncomfortable 
if more are admitted. Not infrequently two or three times that num- 
ber of persons apply for admission and often applications for tickets 
cannot oe granted. To give the lectures elsewhere would alter their 
character as a part of the ordinary academic work of the University. 

6. There i» no general eourae ticket issued. Applications should state 
specifically the course for which tickets are desired. Programmes and 
other current information pertinent to university work may be found 
in the University Circulars^ sent to subscribers on the payment of one 
dollar per annum, either by Messrs. Cushings & Bailey, Messrs. John 
Murphy & Co., or the University. 

The usage of giving personal notification is not likely to be continued, 
and those therefore who have been accustomed to receiving such announce- 
ments, should hereafter consult the dreulars. 

6. It will save much delay if applications for tickets and inquiries on 
these and other routine matters are addressed not to individuals but to the 
Johns Hopkins Uniyersitt, by postal card^ and answers will be promptly 
returned by mail. Personal applications consume time needlessly. 

I^^The lectures begin at 5 o'clock punctually. The doors 
of the hall are opened at fifteen minutes before 5, and the lectures 
do not exceed an hour in the delivery. 



Calendar.— Academic Year, 1882-83. 

Academic Tear Began — Tuesday, September 10. 
Instructions Resumed — Tuesday, September 26. 
Christmas Recess — Friday, December 22-Tuesday, January 2. 
Commemoration Day — Thursday, February 22. 
Spring Recess — Thursday, March 22>Tuosday, March 27. 
Term of Instruction Closes — Friday, June 8. ^ 
Next Academic Year Begins — Tuesday, September 18. 
Instmctions Resumed — Tuesday, September 26. , . ^ 
^ ,^ 

Appointments of Societies. 

The University societies meet monthly during the academic year, aa 
follows : 
S^entific — First Wednesday, 8 p. m. 
Philological— Y'\n\, Friday, 12 m. 
Metaphysical — Second Tuesday, 8 p. m. 
Historical and Political Science — Third Friday, 8 p. m. 
Mathematical — Third Wednesday, 8 p. m. 
Naturalist^ s Field Club — As announced. 



Maryland Historical Society — Second Monday, 8 p. m. 
Maryland Academy of Sciences — First and Third Monday, 8 p. m. 

The Ssyenth Annual Report of the President of the University, 
issued November 11, 1882, and the Univsbsitt RsaiSTSR, issued June 
6, 1882, will be sent on application. 



The University Directory, Schedule of Consultation Hours, etc., 
etc., is printed on pages 19, 20, Circular 19. 



The University Circulars, Annual Report, and Regrister will be sent by mail for one dollar per annum. 
University Circulars, v^ith index, bound, three dollars. 



Price of Volnme I. of 



I7ie Johns Hopkins University Circulars are printed by Messrs. JOHN MURPHY d CO., 182 West Baltimore Street, Balti- 
more, from whom single copies may he obtained. They may also be procured, as soon as published, from MfBSrs, 0USHINO8 
db BAILEY, No. 262 West Baltimore Street, Baltimore. _ igitized byVjC 
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Tuesday, September 19. 
Monday, February 12. 
Tuesday, February 20. 
Thursday, February 22. 
Friday, March 2. 
Monday, March 5. 
Wednesday, March 7. 
Tuesday, March 13. . 
Friday, March 16. 
Wednesday, March 21. 
Friday, June 8. 



CALENDAR, 1882-83. 

Current Academic Year Began. 

Professor Harrison's Course on Anglo-Saxon Poetry Begins. (See p. 63). 

Professor Mali's Course In Pedagogy Begins. (See p. 63). 

Commemoration Day. 

Meeting of Philological Association, 12 M. 

Mr. Cable's Course in English Literature Begins. (See p. 63). 

Meeting of Scientific Association, 8 P. M. 

Meeting of Metaphysical Club, 8 P. M. 

Meeting of Historical and Political Science Association, 8 P. M. 

Meeting of Mathematical Society, 8 P. M. 

Term of Instruction Closes. 



CONTENTS. 



Scientific Notes: — 



Alaihematies. 
J. J. Stlyebtbb, On Franklin's Proof of Euler's Theorem, etc. ; 
The Use of Cross Gratings in connection with the Theory of 
Elliptic Functions: On the Number of Fractions in their Low- 
est Terms whose Numerators and Denominators are limited 
not to exceed a Certain Number; On Sub-invariants; Proof 
of well known Development of a Continued Product in a 
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SCIENTIFIC NOTES 

On the work of members of this Univergity in Mathematics, PhysicSi Chemidtryi Biolo^, Andetit and 
Modem Languages, History, Political Science, Psychology, Ethics, and Logic. 



MATHEIMATIC8. 



On Dr. jP. JFVanklin's Proof of Euler^s Theorem oonceming 
the Farm of the InfinUe Product {I —x^l —x^){l — ar^) . . . , 
by J. J. Stlvebteb. 

[Intended for the deferred meeting of the tJnlTerdtT Matbematicftl Societr, Deeember 
20, 1882J. 

Reyolring in my mind Mr. Franklin's remarkable proof of Euler's 
theorem concerning the above infinite product inserted in the (hmpUa 
Rendua of the Institute of France for 1880, 1 have found it useful to employ 
a certain terminology to enable myself to seize some of the points which 
it contains with a firmer grasp and to clothe it in what seems to me a 
more purely discursive, as distingmshed from what, by analogy to geo- 
metrical processes, I am wont to call a diagrammatic form of reasoning ; 
thinking that others may find advantage in what has been useful to my- 
self, I avail myself of the pages of the Circular to give it publicity. 

Let us agree to understand by a dUtribution of n any combination of 
unrepealed integers in descending order, whose sum is equal to n. The 
number of such component integers may be termed the wder of the dis- 
tribution. 

If the initial components of such distributions hem — l,m — 2, ..., 
(m — t) [where i may be equal to but cannot exceed the order] not fol- 
lowed hy an element m — t — 1, 1 call i (the number of terms in such 
initial sequence) the coneeeulant and the final (i. e., the least) component, 
the eoncluani of the distribution. 

Lemma. Any distribution of a given integer which does not form a 
single sequence whereof the concluant is either equal to or greater by a 
unit than the consecutant, may be converted by one or the other (but not 
by either) of two reversible processes (say of loading or unloading) into 
another distribution in which the order is diminished or increased hy 
a single unit. 

By loading is to be understood the process of taking away the concluant 
(say u) and increasing the u first terms of the initial sequence each by a 
unit ; and by unloading, that of taking away a unit from each of the com- 
ponents in the initial sequence and adding on an element equal to the 
consecutant as the new concluant. 

1st. Suppose that the distribution does not form a single sequence. 

If the concluant is equal to or less than the consecutant it is obvious 
that loading will be possible but not unloading, because the latter would 
give rise to a new concluant equal to or greater than the original one. 

On the other hand, if the concluant is greater than the consecutant, 
unloading will be possible but not loading, because there will be too few 
terms in the initial sequence to exhaust (by the addition of one unit to 
each) the number of units in the concluant. 

2d. Suppose that the entire distribution forms a single sequence.* 

If the concluant is Use than the consecutant loading will still be pos- 
sible, because the number of terms in the sequence after taking away the 
conchiant will still be not greater than the concluant. 

Again, if the conduant is more than a unit greater than the consecu- 
tant, unloading will still be possible because the new concluant will be 
less than the original one even after it has lost a unit by the process of 
unloading. 

Hence the Lemma is proved. 

And as a Post-lemma, it may be stated that when the distribution forms 
a single sequence such that the concluant is equal to or only one unit 
greater than the consecutant, neither loading nor unloading will be pos- 
sible. The loading on the first supposition is defeated by the fact that the 
diminished sequence will be one too few in number to absorb the units 
which make up the concluant — and the unloading in the second suppo- 
sition is defeated by the fact that the new concluant will be equal to 
(t. e., will be a repetition of) Ihe old one when by the act of unloading 
it is diminished by a unit. 



From the lemma and post-lemma combined, it follows as an inference 
that all the dbtribittions of any number n may be taken in pairs, (con- 
sisting of one of an even and one of an odd order) unless it should be the 
case that one of such distributions is a term in the series 



1, 2, 8.2, 4.8, 6.4.8,6.5.4, . . . , 2i — 1 2i — 2 . . . t, 2i.2i— 1 . . . i -f- 1 , . . . 
which represent distributions of the several integers 

1, If 0, 7, 1.S, ID, . . . — , — , . . . 

to which the process either of loading or unloading (contraction or ex- 
pansion by a unit) is inapplicable. 

Hence if we denote by no, n«, the number of distributions of n, into an odd 
and even number of unrepeated parts, we must have fi« — n« = 0, except 

when n = — - — , in which case n* — n^ = ( — )»1. 

Consequently we have (1 — «)(! — a?«)(l —«•)...,».«., 



■no)3J«-f-,. 



2 (-)•* * . 



<=+oo 



1-H...-Kn.. 

which is Euler's theorem. 

To make the demonstration absolutely objection-proof it ought to be 
shown that if X is convertible into Y by loading or unloading, Y will be 
convertible into ^ by the reverse process — but this is almost self-obvious ; 
for if X has become Y by loading, the new consecutant cannot be greater 
than the old one and will therefore not be greater than the new concluant, 
but equal to or less than it, and therefore the process of unloading is the 
one applicable to F, and if X has become Yhy unloading, the new con- 
secutant cannot bo less than the old one and will therefore be greater than 
the new concluant, and therefore the process of loading is the one appli- 
cable to Y; this completes the proof, and leaves I think nothing further 
to be desired. 

In Mr. Durfee's question, treated of in the last number of the dretdars^ 
the object of research is the number of self-conjugate partitions (with 
repeated or unrepeated components) of a given integer n; in Mr. Frank- 
lin's, the object sought for is the number (I or 0) of (so to say celibate or) 
unconjugate distributions of an integer: the Ferrers-law of conjugation 
is of universal application to all partitions — the Franklin-law only to 
partitions with unrepeated components. 

There is, however, a singular parallelism between the two theories ; let 
us agree to call the self-conjugate in the one, and the non-conjugate parti- 
tions in the other, in each case alike special partitions — and denote the num- 
ber of distributions of n into an odd number and into an even number of 
unreeiricied parts by (n)o and (n)« respectively. Then j ust as the difference 
between no and n« is the number of special partitions in the one, so it may 
be shown that the difference between (n)o and (n), (which is well known 
to be same as the total number of partitions of n into unrepeated odd parts) 
is the number of special partitions in the cognate theory. 



By a singular oversight in my note in the last CSreu/or, I omitted to 
state that Mr. Durfee's rule is tantamount to afiirming that the number of 
self-conjugate partitions or (which is the same thing) of symmetrical par- 
tition graphs for n is the coefficient of x^ in the series 

1 + ...+ 



(l-;,2)(l^;,4)...(l_^) . 

and since this series is identical with the infinite product (1 -\- x)(l-\-x*) 
(1 -j- ^^) • • • the number of self-conjugate partitions is the number of ways 
of distributing n into unrepeated odd-integers, a result which can be ob- 
tained directly by regarding any symmetrical partition graph as made up 
of a set of successively diminishing equilateral elbows or say carpenters' 
rules, each of which necessarily contains an odd number of points : the 
number of such elbows for any given graph will be the same as the num- 
ber of points in the side of Mr. Durfee's square nncleui, and consequently 
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WO have an intaitive proof of the theorem that the infinite product (1 -j- <^) 
(1 + a4?«)(l + ax«) ... is equal to the infinite series 

ar*^ . 

^ + " • + (l-aj»)(l-x*)...(l-aj«) «* + ••• 
because the coefficient of a^:^ is the same in both expressions. By a simi- 
lar method I obtain an intuitive and almost instantaneous solution of the 
problem to expand in infinite series the infinite products which express a 
Theta Function and its reeiprocaff and many other questions of a similar 
nature. 

It was the anticipation of the parallelism between the expressions for 
the number of special partitions in the un repeated-numbers and the re- 
peated-numbers theories which led me to find d priori the parti tion-into- 
odd-integers expression for the number of self-conjugate partitions, and 
thus started me on the track of the graphical method of transforming 
infinite products into infinite series : the light of analogy may sometimes 
" lead astray " but it is more often " light from heaven.'' 



On the Use of Oross-OratingB to obtain Certain Devdopmenia 
connected with the Theory of JSlliptio Functional by J. J. Syl- 

TESTER. 

[Abstract of a paper read at the Univenitf Scientlllc Aaaodatlon, January S, 1888]. 

It will be convenient to regard the components of any partition as 
arranged in a natural, say a descending order of magnitude : a partition 
graph means a series of points, say the knots in a web or the intersections 
of a cross-grating, lying in lines parallel to two fixed lines : the number 
of points, or lines parallel to one of the boundaries chosen at will, will 
represent the successive components of the partition and the number of 
the lines themselves will be the number of parts in the partition. 

The lines in question may for greater distinctness be termed tnafftiUude 
lines and the crossing ones, jmiW lines. The graph may be termed regular 
when the magnitude lines never increase as they recede from the recti- 
linear boundary to which they are parallel. This, we see intuitively, 
cannot happen without the same condition being true of lines parallel to 
the part boundary : so that we may say that a regular partition graph is 
one in which the lines and columns of points neither of them ever increase 
in length as they recede from their respective boundaries. If such a graph 
corresponds to a partition without repetitions, the lines drawn in the mag« 
nitude direction must continually contract (t. e., contain fewer and fewer 
points) as they recede from their maximum boundary. 

The correlation referred to in the preceding paragraph is tantamount 
to saying that if there be two systems of partitions in one of which a given 
number is set out in every possible way as a sum of t parts none exceeding 
j in the magnitude, and another in which the same number is set out in 
every possible way as a sum of j parts none exceeding t in number, such 
partitions arranged in natural order will have a one-to-one correspond- 
ence, being representable by the same regular graphs with the names of 
the magnitude and part boundaries interchanged, so that there will be 
the same number of partitions in the two systems. 

A partition is self-conjugate when its representative graph, after an 
interchange of the names of the part- and magnitude-lines, gives the same 
reading. 

Such a graph, therefore, must be symmetrical. 

Suppose the number of parts (which will be necessarily the same as 
the largest part) to be i and the partible number n. 

Then its graph may be resolved into % angles fitting into one another, 
consisting of continually decreasing odd numbers and the number of cuch 
graphs will be the number of ways of composing n with unrepeated odd 
numbers : but it may also be analyzed into a square containing i* points 

and two similar and equal appendages each containing — - — points ; and 

consequently their number will be the number of ways in which -^ — 

may be made up with the numbers 1, 2, ... t, or what is the same thing 
ft — t' with the numbers 2, 4, . . . 2i ; it is consequently the coefficient of 
n in the development of 

^ 

(1— a:«)(l— 0?*) ...(1— »«)• 



but it is also by virtue of the preceding remark the coefficient of x^aJ in 
the continued product (1 + ax)(l -f- ax*)(l + ax^). Hence this continued 
product 

X , X* 



= 14- a -4 

^1 — »« ^(1 — »«j(l — 



«*)"* "^ (1 — a:«)(l ~x*j(l — ««)' 



a* 



+ ... + . 



«V«*+' 



(1— ««)(1— «*j... (l — x^f 
The expansion of the reciprocal of (1 — ax)(l — oa:*)(l — a«») . . , may 
be obtained in a similar manner ; the coefficient of x'*aJ in this product, 
is the number of ways in which n can be composed with j free odd num- 
bers. If we construct a graph with j angles or elbows fitting into another 
such that the number of nodes in each such angle from the outermost 
inward corresponds with any such partition in descending order, the 
graph so constructed will be still symmetrical but no longer regular ; » 
line of nodes instead of being necessarily equal or less in number than an 
antecedent one may jut one degree beyond it, but if the j points in the 
diagonal be removed (as in the example following, the points 

*■ • • • m 

• ^ • • • 

• • 8 • ■ • 

• • • 4 • 



whose places are supplied by the numbers !» 2, 8, 4) then the figure that 
is left is decomposable into two regular graphs with one boundary line, 
horizontal or vertical, and the other oblique. Hence the fraction above 
given expanded in powers of a becomes 

^ X ^» 

"*" 1 — »**"^ *•*'*" (1 — »«)(!— a:*) ... (1 —««)"*■•• • 
the only difference from the preceding case being that t points now instead 
of i' are taken away from the graph. 

I might give numerous other exemplifications of the power and grasp 
of this method, but the following two may suffice for the present. I pro- 
pose first to prove the equation between the reciprocal of 

(1 — fla:)(l — aa:«)(l— aa:»)... 
and the infinite series 

-r 1 - a? • 1 — aa? ■*" (1 - x)(l - x^) ' (1 — a«)(l — ox*) + * ' ' 

xi^ o^ 

■^ (l-a:)(l-a:«) . . , (1 ~-ar<) " (l-fla:)(l -ox') . . , (1 -ax*) + ' * ' 

The coefficient of x"a/ in the continued product is the number of regular 
graphs that can be formed with n« nodes, containing j lines of them with 
no limitations to the number of the columns. We may suppose, there- 
fore, the number of columns to be made successively 1, 2, 8, . . . Con- 
sider the case where there are t columns ; the graph being regular the 
lines and columns will intersect in i* nodes, and there will be left n — 1> 
nodes to be made up of t quantities none greater than i (viz., the vertical 
filaments of nodes in the column underlying the squares), and i other 
quantities not greater than t but otherwise unlimited (viz., the horizontal 
filaments of nodes in the hollowed out indefinite parallelogram abutting 
alongside of the square) : that number we well know is the coefficient of 

^. 1 1 ., 

* ^^ (1 — oa?)(l — aa?«)(l — oar*) * (l — a?J(l — «») (! — «<)** • 

Hence for every value of j the coefficient of «"o^ in the infinite product 
is the coefficient of x^aJ in the infinite series, and consequently Uie two 
forms when developed must be identical. 

Not to weary my readers I hurry on to the development in an infinite 
series of the product of the two infinite products 
(1 +aj:)(l + aa:»)(l +aa?») ... and {l + a-^x)(l + a-ia:»)(l +o-iar») . . . 

Here it will be expedient to explain what I mean by a parallel biparti- 
tion of n ; it is simply a couple of sets of numbers written on opposite sides 
of a line of demarcation, so that the number of the numbers on the left 
always exceeds that on the right by a given difference iJ, which may be 
any number from zero upwards, and such that the sum of all the elements 
collectively is equal to n. 

When this difference is zero, such a bipartition may be called equi- 
parallel, in other cases parallel with a difference 6. 

It is then clear that the coefficient of x^aJ or ae^a-J in the above product 
is nothitig else but the number of parallel bipartiti(ma^f n to the differ- 
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dnce j limited to contain onljr odd numbers which mast not appear in the 
same arrangement more than once on the same side of the line of demar- 
cation. 

In particular the coefBcient of a?" in the term not containing a will be 
the number of equi-parallel bipartitions of n restricted to odd numbers 
not repeated on the same side of the separating line. 

Form a graph aa follows : Supposing one of the bipartitions to consist 
of parts on each side, say a^h^e^ , . ,1; a, )9, 7, . . . A ; the parts being 
on each side taken in descending order construct angles or elbows in which 

the horizontal sides contain "^ , ")" , . . . -^t_j and the vertical sides 

„ , ' > . . . —r, — points, then these will contain—;^, ' ^ , . . . — ^ 

points respectively ; on filling them into one another we shall obtain a 

regular graph with lines or columns made up of -^ points, and con- 

z 

Tersely every regular graph of — points may be resolved into angles 
with sides /», p^ ; y, q^ ; r,r^ , , , corresponding to an equi-parallel unre- 
peated odd-number bi partition 2p — 1, 2q — 1, 2r — 1, ...; 2p^ — 1, 
2y'— l,2r'— 1, ... 

Hence the coefficient of «" in the term not containing a in the develop- 
ment is the number of regular graphs that can be formed with -^ points 

Z 



and therefore the term not containing a is — — -7- -— : 2 • 

(1 — a?*)(l — «*)(! — ar*) . . . 

Now consider the term containing aJ to which corresponds a parallel 
bipartition with J more elements to the left than to the right of the sepa- 
rating line : arrange the sets on each side of the line in descending order. 
Strike off the i highest on the left hand side and construct a graph G with 
the sets which remain as in the last case; then subtract 1, 8, 5, (2; — 1) 
respectively from each of the d elements to the left, and place taken in 
ascending order half the numbers of points remaining, over the top line of 
the graph G, there will result a regular graph G^ and by an obvious 
reverse process every such graph can be made to correspond with a bipar- 
tition of unrepeated odd numbers having d more numbers to the left than to 
the right. Hence the number of the parallel bipartitions to the difference i 

will be the number of indefinite partitions of — | n — 1 + 8 + . . . + j | 

n j* xJ^ 

or — ^r—, i. e., the coefficient of a?» in -; t-^ -r— . 

Hence the given bi-product when developed must be identical with 

(i-.»Hi-x^)... {^+''(''+''-') 

+ a?*(a«+o-2)+a:»(a«+o-8)+A\ . 

In the preceding volume of the Circular I showed how the self-same 
method of points (but very differently applied) serves to establish and 
leads to wide generalizations of the theorem of Jacobi, upon which 
depends the proof of the impossibility of the existence of 8-period func- 
tions. 

In a future number of the Circular^ or else in the American Journal of 
Mathematical I propose to show how to obtain intuitively by a graphical 
construction the expression for the product of the two infinite products 
Ij—o* 1 — a» l—gg* 1 — a-* 1 — o-« 1 — a-» 

1 — a * 1 — a» ' 1—0* •••*'' 1— a-» * 1 — o-» * l^o-* ' * ' 

The true inwardneaa of this powerful analytical method depends in the 
first place on the idea of correspondence, assisted in the second place (in 
some but not in all instances) by the idea of graphical representation of 
partition numbers restrained to assume a natural order of succession. 

Mr. Ferrers' method, which has lain so long dormant and sterile in 
mathematical soil, has after an interval of 80 years begun to germinate, 
and seems to be about to burst forth into luxuriant growth and efflor- 
escence. 

It is Mr. Durfee's graphical determination of the number of self conju- 
gate partitions of n, inserted in a preceding Circular^ that has let in the 
light and air and supplied the fertilizing influence needful to bring this 
about. 



On the Number of Fractions in their Lowed Terms whose 
Numerators and Denominators are Limited not to Exceed a Oer^ 
tain Number, by J. J. Sylvester. 

[Abstract of a paper read at the UniTersity Mathematical Society, Janaary 17, 1893]. 

The fractions for greater simplicity may be supposed to be proper frac' 

tions, except that it is expedient to count in -r- as one of them. To any 

given limit or argument as it may be called, n corresponds a finite system 
of fractions in their lowest terms, which may be arranged in order of 
magnitude ; when so arranged the system will be found to possess some 
remarkable properties, first apparently noticed by Mr. Farey, an English 
mathematician, in 1816. subsequenfly made the subject of a proof by 
Gauchy in the same year, (reproduced in his Exercises de Maihhnatiques, 
t. I, 1826), and again demonstrated and extended by Mr. J. W. L. 
Glaisher in an interesting paper in the Londoti and Edinburgh Philosophi- 
cal Magazine for 1879, the same journal in which the subject was first 
broached. 

I am under the impression that I have seen somewhere the names of 
one, if not two, English mathematicians who have endeavored to obtain 
an empirical law for the number of fractions corresponding to any given 
limit, but all my endeavors to come upon the traces of those investigations, 
if such exist, have hitherto proved fruitless. Had anything been done in 
this direction prior to 1879, there is little doubt that reference woald have 
been made to it by Mr. Glaisher, who goes carefully in his paper of that 
date into the bibliography of the subject* 

This number for the limit or argument j is obviously no other than the 
sum of the totients of all the numbers from unit up to J. I shall use Tx 
to denote the sum of all the totients of all the integers not exceeding «, 
where x is any positive quantity whatever, and show how to make Tx the 
subject of a functional equation, from which limiting functions to its value 
may be deduced. To this end consider the two sets of terms 1, 2, 8, ... t 
and t -f- 1| i + ^i • • -J* where j = 2i or 2t-f- 1 indifferently. 

The number of times that an integer r is contained in any given set of 
quantities, or rather the number of quantities in the set which contain r, 
I call ih^ freqtiency of r in respect to the set. 

Looking to the two sets here in question it is easily seen that the fre- 
quency of any integer gu& the second set must either be equal to its fre- 
quency qu& the first set or exceed it by a single unit. The equi-frequent 
and unequi-frequent integers are determinable by the following theorem 
which I call the theorem of harmonic division. 

Let jV 111 general denote the integer part of j/,a if it is a fraction, or the 
whole of it if it is an integer. 

Write down the successive ranges 
jij — l|j — 2,...J2 + lj ja,ja — l,...j, + l. 

where it will be understood that if j*^ ja+i, the range j* . . , becomes 
abortive. 

Any number which appears in the first, third, fifth . . . range is equi- 
frequent and any number which appears in the second, fourth . . . range 
is unequi-frequent in respect to the two given series 1, 2, ... i; t -{- 1} 
i + 2....i. 

This theorem will be found to be demonstrable without the slightest 
difficulty. 

The second theorem required is one of which a demonstration almost 
instantaneous and conclusive is given in the Excursus on Rational Frac- 
tions and Partitions, (Am, Jour, of Math. ^ Vol. V, No. 2), viz., that the sum 
of the products formed by multiplying the frequency of any integer in 
respect to a given set of quantities by its totient is equal to the sum of the 
quantities contained in the set. 

This proposition shows that if/r,/^ be the frequencies of r in respect to 
the two last named sets and rr its totient 

' 2°°(/'r-/r)rr = (1 + 2 + . . . +j) - 2{1 + 2 + , . . + 1), 
r= 1 

*Mr. Glaisher, however, talces no notice of M. Halphen's Important extension of Farey's 
theory, published in the Proceedings of ihe Mathematical Society of France, and foliowt!d 
by another on the same subject by M. Lucas, nor of Herzer's table in 1864, nor Hrabak's, 
1876. 
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and the theorem of harmonic division shows that the left hand side of 
this equation is equal to 

x=y x=/, xss/s 

because /V — fr=^l for the odd-ordered, and aaO for the even-ordered 
harmonic ranges. 
The separate sums above written are obviously the same respectively as 

'j-4'4-4'4-4"" 

Hence, if we write 

when j is even integer 

*y«(l + 2 + ... + 2i)-2(l+2 + ... + i) = i«='^P 
and when j is an odd integer 
dy = (l + 2 + ... + JttTl)-2(l + 2 + ... + t)==(i + l)» = i=^±^^ 
If now we write for any positive quantity », 

it may be shown by aid of the above results that for all values of x not 
lees than unity, 

X^ X X* X 1 

/d» = or>y — y, *«=»or<— + -J + — , 

and from these two inequalities limiting values to T{x) may be deduced 
by a process of successive approximation in principle the same as that 
employed by me in the Am. Jour, of Maih.f Vol, V, No. 2, pp. 124, 126, 
in connexion with TchebycheflPs theory, but differing from it consid- 
erably in the mode of application and in the character of the results to 
which it leads. 

The subject has been for so very short a time studied by me that I feel 
it desirable to reserve this part of its development for a future communi- 
cation, but I am in a position to state that it is possible to find superior 
and inferior limits to Tx^ say Lx and Ax, such that Lx shall be of the 
form Mx* + Nx-{- a rational integral function of log. x and Ax of 
a similar form, M^x* -{- N'x -j- another rational integral function of x, 
where Af, AT differ by a quantity less than any quantity that may be 
assigned from one another and from a number \ found from the equation 

HI - T+T"l6+25 • • •)=- T' *• '• ^"^ ^ */^'- 

Tx 
Accordingly the ultimate, or so to say asymptotic, value ot-^tB S/sr* 

where Tx is the number of pairs of integers not exceeding x, which are 
relatively prime to each other ; consequently since the total number of 

x' -f-x 
such pairs is ultimately in a ratio of equality to — ^ — , it will follow, 

if the above assertion is correct, that the chance of two arbitrary inde^ 

pendent integers, being relatively prime to one another, is -^ ; the odds 

in favor of two such numbers being relatively prime, are thus very 
nearly expressed by the ratio of 60792 to 39268; that is to say, are 
pretty nearly as 76 to 49 or a trifle better than 8 to 2. 

In what precedes I have used the simplest means or formula sufficient 
for obtaining a functional equation to the sum-totient Tx^ but the theorem 
of harmonic division admits of a very wide generalization, and accordingly 
the functional equation admits of an indefinite number of distinct pres- 
entations. 

Thus instead of j belonging to the series 2t, 2» + 1 it may be considered 
as belonging to the series ^t, Ai + 1, . . ., A;i + (^ — 1)» «nd the theo- 
rem of harmonic division then is as follows : calling the ranges commenc- 
ing with (r-) and ending with ( foTi / "^ ^* r«ng« number X where X 
may be understood to be any integer from upwards (0 itself included) 
if the residue of X in respect to A; is ^ and if /V, and fr are the frequen- 
cies of r in respect to the two series 1, 2, . . . J, 1, 2, . . . i, then when r 
belongs to the range whose number is \ and the residue of \ in respect to 
k is (k) it will be found that/V — A/r= (\). 

By way of example suppose ^ = 8, then writing 



it may readily be proved that according as j = 8t, or 8t -f- 1, or 8t -|- 2, 
ifiy will equal 8i«, or 8i» + 8i+ 1, or 8i« + 614-8, and similarly if 



*'=w+4..+^-^i-K)+(^drr--+^2j 



■*^4^+... 



3_ 

then ifiy according as j = *i, or Ai -|- 1, . . . or *i + (* — 1) will have k dis- 
tinct and perfectly determinate values of which the first will be -^^j^ uid 



the last 



k—l 
2k 



2k 



(J + 1)'. 



More general formulae still may be obtained by supposing j =: A;t 4- r, 
y = k^i 4- r', where *, k^ are relative prime numbers and r, r^ less than 
Aj, Aj' respectively. 

Let P=skk^i + Rf R being less than kk^ and congruent to r in 
respect to modulus k and to K in respect to modulus, then if we divide 
P into harmonic ranges and ctMfr,f^r the fVequendes of r in respect to 
the two series 1, 2, . . . j ; 1,2,... y, and call v the number of the range 
to which r belongs, and S, 6' the residues of v in respect to kk' respect- 
ively, it will be found that kf'r^k'fr^6' ^6. 

Take as an example i = 20, j =* 41, j' = 62, so that * = 2, *' = 8, then 
P= 126 and for v = 0, 1, 2, 8, 4, 6, 

d = 0, 1,0, 1,0,1, 
cJ/ = 0, 1,2,0, 1,2, 
rf/— d = 0,0, 2.1,1, 1, 
the harmonic ranges of P beginning with Kange No. 2 will be seen to be 
126 — 68,62 — 42,41 — 82,81 — 24,28 — 21,20—18,17—16,16 — 14, 
18, etc , and the corresponding frequencies of the numbers in those ranges 
in regard to the series 1, 2, ... 41, 1, 2, .. . 62, will be seen to be 

1, 0; 1, 1 ; 2, 1 ; 2, 1 ; 8, 2; 8, 2; 4,^; 4, 8 ; . . , respectively, 
and we have 2.1 — 8.0r=2, 2.1 — 8.1 = 1, 2.2 — 8.1=2> 2.2— 8.1:= I, 
2.8 — 8.2 = 0, 2.8 — 8.2 = 0, 2.4 — 8.2=2^ 2 4 — 8.8= 1 ..., in which 
the recurring period is as it ought to be, 2, 1, 1, 1, 0, 0. 

?^j means of this division a still wider latitude could be won were it 
worth while, for the expression of the functional equation to the sum- 
totient. Another statement and further extensions of the theory are con- 
tained in a Note intended for publication in the Onnpiu Bendus of the 
Institute of France. I may add that I have had a table constructed of 
the value of Tx for all values of x up to 600 inclusive, and that Tx is 
always intermediate within this range between 8/ir' x* and Z/jt* (s 4- 1)* 
— ^a very noteworthy result : and which I have little doubt remains true 
for all values of «. 



On 8ubinvariafU$, by J. J. Sylvester, 

Professor Sylvester's memoir is continued in the last number ( Vol, F, 
No. 2) of the American Journal of Mathematics. 

Section 8, On the Algebraical Deduction of the Ground-forms of the 
Quintic, is completed from the last number. Section 4 treats of Perpetu- 
antB, the name given by the author to absolutely irreducible subin variants. 
Next follows an Excursus on Rational Fractions and Partitions which 
contains in an improved and more complete form the author's theory on 
Simple Denumeration originally given to the world in the year 1866. 

At page 128 will be found stated an analytical expression for the func- 
tion whose residue is the generating function to any such denumerant. 
As mentioned in a footnote to that page it is a sum of terms whose num- 
ber is the sum of the totients of all the numbers up to a given limit. 
This number may be called a sum-totient and to one unit prU is identical 
with the number of entries in a complete table of unequal vulgar fractions 
whose numerators and denominators do not exceed a given number ; such 
tables have been published with the values in decimals or their logarithms 
annexed, by the late Mr. Ooodwyn in 1818 and by Sir George Airy " some 
years ago '' * ; the theory of the sum-^ioiisni forms the subject of a commum- 

*See PhiL Mag.t September. 1871. The table therein referred to as having been intro- 
daced **Bome vears aRO" to the Institution of ClTil Enffineers in London during a dls- 
cunion on driving wheels and published in the selected popen of their iransactionL is 
not mentioned in Mr. Glaishers Report on Tables included in the British Association 
'* Report, 187V' alongside of his mention of Goodw jn's tables. Hence it seems safe to 
infer (knowing Mr. Glaisher's character for exhautiiveness) that Sir George's table had 
not been pubushtd at that date. This, however, is not decisive, inasmuch as in Mr. 
Glaisher's paper on *' A Property of Vulgar Fractions." in the PML Mag. for 1879, his 
bibliographf of the subject contains no reference to this table. En revanclu, the author 
of the table makes no reference either to Mr. Glaisher or to Mr. Goodwyn, nor does he 
say a word of the remarkable property of such tablee first observed by a Mr. Farey, and 
suDsequently demonstrated by Cauchy, which perfectly explains d fHoH the so-callnl 
"Systematic Interruption" which Sir George appears to havejbecome acquaintedswith, 
solely firom obaerratlon. | ^-^ I x-> 



Digitized by V ^^ 



46 



JOHNS HOPKINS 



[No. 21. 



cation to the Mathematical Society of the Univenity of which an account 
IB given in the present namher of the dreular. The ExcurmiB also con- 
tains an incidental discussion of Jacohi's theory of the relation hetween 
the ascending and descending deyelopments of an Algebraical Fraction. 



Proof of a well-known Development of a Continued Product 
in a Series, by J. J. Sylvester. 

[ Abttract of a paper read at the Univenity Mathematical Society, Janaary 17, 1883]. 

To prove that the general term in the development in a series of powers 
of a of the reciprocal of (1 — a)(l — ax) ... {1 — ax*) (say of Fx) is 
(l — a:y+i) (!—«/+»)... (1— «/+•)-;. (l — a:)(l— ««)... (1 — «).ay 
«ay J±aJf I proceed as follows. 

I call the coefficient of aJ in the development Xj, and show that every 
linear factor of Xj is contained in Jx» 

Any such factor, say (a? — py)i is a primitive factor of «•■ — 1, where r 



is any integer such that E- 



.»+J 



to r, is 0, 1, 2, . 



. d, and consequently E— JS?— 



- E E^ = 1 and it is unrepeated. 

r r 

Let r s Pi and let the negative minimum residue of t — 1 in respect to 
r be — d. 

Then Fp is equal to the product of d linear functions of a divided by a 
power of (1 — ar)^ and consequently the only powers of a (say a*) which 
appear in its development will be those for which the residue of d in respect 

.E^ = 0. 
r 
Hence aJ will not appear therein : so that Xj vanishes when any factor 
of Jx is zero, and consequently since every such factor is unrepeated Xj 
contains Jx . 

But Jx is obviously of the degree ij in x^ and Xj which is the sum of the 
^ary homogenous products of 1, », x*, . . . , x» is of the same degree. 
Hence the two functions of x can only differ by a constant factor. On 
making x=l, Fx becomes (x — a) — *; so that Xj becomes 
(J + l)U + 2)...(J4-i) 
2...i 
and Jx becomes the product of vanishing fractions 

l-xJ+i l-^xJ+i l-xJ+i j + 2 j + i 

1-ar ' 1 — a?» ' ' ' ' l—x^ ' ' " ^^'^^^^ "T" ' * * ' T"' 
Hence Xj = Jx. Q. E. D. 

The expansion of (1 — ax)(l — ax*) ... (1 — ox*) in terms of powers of 
a may be verified in like manner. 

It is not without interest to observe (if the remark has not been made 
before) how this development is connected by the principle of corres- 
pondence with the preceding one. 

Throwing out by multiplication the factor (1 — a) in the denominator of 
Fx we obtain the reciprocal of (I — ox) (1 — aaj«) . . . (1 — flar<),say 

^r- under the form 
Ox 



1 + . 



(l^a.y-H)(l_a.y+a)... (l — a:i+<'-^) 



xJaJ+, 



"^ (1—*). (1 — ««)... (l—ar^-i) 

Consequently the number of ways in which n can be divided into 
exactly j parts 1, 2, ... t (repetitions admissible) is the coefficient of x* 
in the expansion according to ascending powers in x of the above multi- 
plier of a J • 

But if any such partition be arranged in ascending order, and 0, 1, 2, 

. . . ( j — 1) be added (each to each) to its components, it is converted into 

a partition without repetitions, and by a converse process of subtraction 

each such partition is convertible into one of the former, but in which 

either repetition or non-repetition is allowable. Hence the unrepetitional 

j» — j 
partitions of n — — o-^ into j parti limited not to exceed i — j + l, have 

a one-to-one correspondence with the free partitions of n into j parts limi- 
ted not to exceed t, and must be equal to them in number. Hence the 
coefficient of aJ in 0( — x) may be deduced from that of aJ in (Ox)—^ by 
multiplying the latter by xhU*-f> and changing t into t — j + l. Hence 
the general term in 0( — x) will be 

(1 — j/-H)(l — gy-H) . . . ( 1 — a?«) ^+^ 
(l-xj(l-»>)...ll-a:*-i) « * ai which is right. 



When i := 00 each of these developments (like a multitude of others, 
including the Theta-functions) may be obtained intuitively by the graphic 
cal method of points given in my communication to the Johns Hopkins 
Scientific Association at its last meeting; it remains a desideratum to 
apply the same method to the above two developments, or either of them^ 
for the case of t.* 

In the Ferrers, Franklin, Durfee-Sylvester and other conjugate systems 
of partitions, the partible number is the same for the corresponding par- 
titions ; in this laist example, (and the like will be shown to be the use in 
the graphical development of the Theta-f unction, and its generalizationf^) , 
the one-to-one correspondence is between partitions of two different 
numbers. 



*Not BO -'the reeult derived springe from the immediate application of a general logi- 
cal principle as will hereafter be shown. 



Erratum, by J. J. Sylvester. 

In the article headed A Word on Nonions in the dreular, I^o. 17, p. 
242, near the middle of the page, for the words Those forma can be derived 
from an algebra given by Mr, Charles S. Peirce^ {Logic of Relaiivee, 1870), 
read Mr. C. S. Peiree informs me that these forms can be derived from his 
Logic of Helaiivesy 1870. I know nothing whatever of the fact of my own 
personal knowledge.* I have not read the paper referred to, and am not 
acquainted with its contents. The mistake originated in my having left 
instructions for Mr. Peiree to be invited to supply in my final copy for the 
press, such reference as he might think called for. He will be doing a 
service to Algebra by showing in these columns how he derives my forms 
from his logic. f The application of Algebra to Logic is now an old tale 
— the application of Logic to Algebra marks a far more advanced stadium 
in the evolution of the human intellect ; the same may be said as regards 
the application by Descartes of Analysis to Geometry, and the reverse 
application by Eisenstein, Dirichlet, Gauchy, Riemann, and others, of 
Geometry to Analysis — so that if Mr. Peiree accomplishes the task pro- 
posed to him, (his ability to do which I do not call into question), he will 
have raised himself as far above the level of the ordinary Algebraic logi- 
cians as Riemann 's mathematical stand-point tops that of Descartes. 

It is but justice to Boole's memory to recall the fact that, in one of his 
papers in the Philosophical Transactions, he has made a reverse use of 
logic to establish a certain theorem concerning inequalities, which is very 
far from obvious, and which I think he states it took him ten years to 
deduce from purely algebraical considerations, having previously seen it 
through logical spectacles — I mean, by the aids to vision afforded him by 
his logical calculus : this theorem I believe (or at least did so when it was 
present to my mind) must of necessity admit of a much more oomprehon* 
sive form of statement. 



• I hare also a great repugnance to being made to speak of Algebras in the plural : I 
would as lief ecknowledge a plurality of Gods as of Algebras. 

1 1 had understood Mr. Peiree to sajr that these forms were actually contained in his 
memoir. 



On the Non-Euclidean Oeometry, by W. E. Story. 

[Abstract of an article in the American Journal of Mathematics, YoL Y, No. 2]. 
The non-Euclidean Geometry may be considered from either of two 
points of view ; its peculiarities may be regarded as due to a constant 
curvature of space (distance being measured in the ordinary way), or to 
the use of a peculiar kind of measurement (Professor Cayley's "projec- 
tive " measurement). It is from the latter standpoint, which offers some 
decided analytical advantages over the other, that the subject is here con- 
sidered. Professor Klein has generalized the definitions of the projective 
distances between two points and between two planes; in this paper 
analogous definitions are given for the distances between a point and a 
plane, a point and a line, a plane and a line, and two straight lines, and 
the conditions for parallelism and perpendicularity are established. We 
speak of points, planes and straight lines as geometrical «< elements" of 
different species, and describe the mutual relation of two coincident points, 
two coincident planes, a plane and a point in it^^astraight line and a 
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point in it, a plane and a strtUght line in it, or two intersecting straight 
lines, as a "coincidence,*' or say that "one element lies in the other; " 
then it is proved that, with the definitions of distance here given, the 
minimum distance between an element of a given species on a given ele- 
ment and an element of a given apeciee on a second given element is pro- 
portional (when not 0) to the distance between the given elements. The 
idea of length, exemplified in the length of a curved line, is extended to 
the " course " of a continuously moving plane or straight line. The non- 
Euclidean area of a surface and volume of a solid is defined, and expres- 
sions for the circumference and area of a circle of given radius, and the 
surface and volume of a sphere of given radius, are obtained. It is 
shown that a sphere of quasi-infinite radius fills all space and has for 
its surface two coincident planes : a great circle of this sphere then con- 
sists of two coincident straight lines. These considerations lead to 
the determination of the length of the whole straight line, the circum- 
ference and area of the whole plane, and the surface and volume of all 
space. The area of a spherical triangle is obtained as a multiple of its 
" spherical excess," the multiplier being the square of the sine of a con- 
stant multiple of the radius of the sphere. The area of a plane conic is 
also obtained as a complete elliptic integral of the third kind in Jacobi's 
form n(tt, a). The formulae of the non-Budidean spherical trigonometry 
are shown to be deducible from those of the ordinary spherical trigonom- 
etry by replacing each angle by a constant multiple of that angle, and 
each side by a constant multiple of that side divided by the sine of a con- 
stant multiple of the radius of the sphere. 



On, the Numbers a,,^) tohieh occur in eonnection wiih the 
Proof of StaudCs Theorem concerning BemoullVs Numbers, 
by G. S. Ely. 

[Read at a moetiog of the Unlrenlij Mathematical Society, January 17, 1883]. 
These numbers, generally known as AM)*, are defined as follows : 

and the following properties of the numbers are known, 
m>ii o«,m = 0, 

m>n o<,i» = (mod. m /) 

Now expanding — —- by Haclaurin's formula we may write 
1 1 , rf 1 t r ^Y ^ X* , ^ 



(1) 

(2) 
(«) 
(♦) 
(6) 



(6) 



ce«+l e + 

c— 1 is not c*-T7j^, but c^ repeated n 

(rf\» 1 
c - 1 —7-: are 

recognized as the numbers am,m by the property (6). But making « =s l. 



we have 



Therefore 



e*+l 2 ^ 



■ 1)^127+ (2* -1)5,|-,- etc. 



(7) 






= (-)- 



2*«(2«« 



^ZTii (««-- m2*»-* — ou - 1,»2*— s 



+ ... + (-)*'<'2— 1.2— 1). (8) 
Sumc properties of the numbers an,m may be noticed. ^ 

I Since the right hand member of (7). contains no even powers of x 
(«• excepted) we have necessarily 

fl2-.i22— 1 — a2*.222«-a + a2«.s2»— » — a2i,.42**-* + . . . — a2n,u = 0, (9) 
Thus n = 3, 

1.2» — 62. 2* + 640. 2» — 1560.2* + 1800. 2 — 720 = 0. 

11. *2ff«K-i-'2«i..«=(-l)"+i (10) 

t=l t=:l 







For example n »» 6 

1 — 80 + 160 — 240 + 120 = 1. 
That this is true generally may bo proved as follows : 
Assume that 

<=00 <=00 

.2«n-!.«-l— 2 «•-!.«= (—l)»i 
t=t tsl 

then by formula (6) 

an,\ + an,s + a«,6 + etc. = On-i.! + 8a»-i,2 + 3a«.i,s + 6tf»-i,4 + etc., 

«-,» + a*.4 + a«,6 + etc. =»2a„«i.i + 2a,-.i,j + 4«,-.i.s + 4a,-i,4 + etc. 

t=00 t=00 

■ * <2^("*»*»-^ "" ^^) = — 2 « == (««-i,«-i — Ofi-ut.). 

Therefore if (10) is true for n — 1, it is true for n, etc. 
III. If 11 is odd 

<=00 i=CO 

.2 «ii.si-i = 2 «»,s<. (11) 

Thusn = 7, *~ '" 

«7 2 + «7.8 = «7,8 + «7. 6f «• «• 

126 + 16800 =» 1806 + 16120. 
The general truth of formula (11) follows from making c=^p = e^ in ♦ 
formula (6). For substituting a: + -^ for » in (7) it is readily seen that 

o 

the coefficient of «««+Mn the expansion of — ^. is real. But in the 



+ 1 



expansion of 



in terms of the numbers o^m 



pe'+l 
•=00 
.2 asu+i.at-i occurs as the coefficient of />< and 

t=00 
2 «2n+l.8.- *• " " p. 

Hence that the coefficient of x^+i may be real it is necessary that these 
expressions should be equal. 

IV. 2 2«»..«-l= 2^{«*s8.-i + fl2..«). (12) 

Thusn = 8, 

2(a«.l + ff«,0 = Ofl^s + ««,8 + fl«,5 + ««.s, t. «. 

2(1 + 1666) = 62 + 640 + 1800 + 720. 

This follows from the expansion which has been g^ven of — -j—r by 

making e equal to p and p* successively where p and p* are the imaginary 
cube roots of unity. Adding the two expressions thus obtained the coeffi- 
cient of «s» is found to be 



But 



< = oo 1=00 

2 2 <'*sai-2 — 2 («8»,8«-i + aiM.Sj). 
t=i ft=i 

1.1 8 1 



(18) 



/>e*+l ' p'e'+l c»'+l e*+l 

= 1 - (2. - 1)(8« - l)i?i~ + (2* - 1)(84 - 1)2?, j! ^ etc.. 

and the coefficient of a^"(n > 0) is sero. 
This establishes the truth of (12). 

y. Let r s=s u. Then by successive diiTerentiations we find that 

«* — 1 ^ 

in which ^1.1 =1, 

^j;i 5^,2 =1 li 

^8.1 ^2 ^8.8 =18 2, 

^4.1 ^4,2 ^4.8 ^4,4 == 1 7 12 6, 

etc., etc., 
and it is evident from the laws of differentiation that the equation among 
tbe g*B is 

^•i,M = mgm^i^m + (»« — l)^»-l,m-l. 

It is then evident from (6) that 

m^«,«» = ««,«, or 
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Kow it i« well-known (vide SooU, Fin. Diff., p. 97) that 



etc 



etc. 



The solution of this set of equations for 3— is given by (U). 

The same solution, — with a change of alternate signs, — holds for the 

successive differential coefficients of — -— . 

We see therefore that if we have the two series of symbolic equations 
(A + 1) =2a?„ (4-1) =2y„ 

{A + l)(A + 2) =:8/ar„ {4-l)(4-2) =8/y„ 

(i4 + l)(4+2)(4 + 8) = 4/x„ (4_ij(A-2)(4-8) = 4/y,. 

etc., etc., 

where, after expansion At an actual quantity is to be substituted for il^ a 
.representative quantity, and solve them for Ajt, we obtain in the first case 

Ak = ak^i^k-^iXk — ak^i^kXk'~i+ ' . . + (— )*a*+i,i, 
and in the second case 

Ak=:ak^i^k+\yk+ak+i^kyk-i -f ••• + «*+!, !• 
This solution may be used to obtain some relatiops among the numbers 
On,m- Thus, in a paper on Generic Equations {(^uart Jour,, Vol. IV), 
Blissard gives the two symbolic equations, 

P(P-l)(P-2) . . . (P_„ + l) = (_)- "' 



P(P+l)(P+2)...{P+n-l): 
where after ezpaniion P» becomeB P. and P. = 



n + 1' 

n! 



'"n+V 
(-)--'^*-i. 

By giving n successive values, knowing that Pi = — -^i and solving 
the above equations and substituting B'% for P*s we find 

and 2,._,J=|;_).+.j^^. 

Now Pa» -I- 1 = (n > 0) therefore solving the above equations for Pu + 1 

we find 

•=00 



2(_)*«J5±M. 



and 

where in each case n > 0. 






On Polygons of Maximum Area Inscribed in a Plane 
Curve, by Arthur S. Hathaway. 

[Abrtrmct of a paper read at the Unlrenitj Mathematical Society, January 17, 1888]. 

A condition that the area of a polygon whose vertices lie within pre- 
scribed limits shall be a maximum is, that the vertices lie upon the limit- 
ing boundary so that the tangent at each vertex is parallel to the line 
joining the adjacent vertices. This is sufficient if no such tangent crosses 
the boundary at the point of tangency. The reciprocal of this polygon 
with respect to the limiting boundary, gives a polygon of minimum area 
whose sides lie without the boundary. 

Maximum polygons inscribed in a given locus, are therefore particular 
cises of polygons inscribed so that the tangent at any vertex tfnd the line 
joining the adjacent vertices meet on a given line, (the line at infinity). 
The p vertices of such a polygon count each for a pair of consecutive 
points upon the boundary ; but these 2/> conditions are not all indepen- 
dent if greater than the number of conditions which determine the bound- 
ary. For example, for p = Z, six (out of ^ .7" ) constants will 

determine a curve of the n'th degree, such that a given triangle is a maxi- 
mum triangle inscribed in it; and if, for n = 2, these six constants were 
all independent, not every triangle could be a maximum triangle inscribed 



in a conic. The fact is that there are five independent conditions deter- 
mined by the three vertices and the given line ; and the sixth condition 
that the third tangent and opposite side shall intersect upon this line, upon 
which the other two tangents intersect their opposite sides, is simply Paa* 
caPs theorem applied to the hexagon formed by the three doubled points. 
If the conic is to be a circle, the vertices must satisfy two conditions, 
12* =s28' =s 81*. If any point be taken, satisfying the single condition 
that it lies upon the conic x* +y* ^^ z*, the remaining p — 1 points of the 
inscribed polygon, sss being the given line, are completely determined 
each by the two conditions that the coordinates of successive vertices are 

(ap(K 
— ?aO] upon (x, y, «), 
OOy/ 

where ( *Py 1 is a primitive p'th root of unity. In any case, the 

number of independent conditions cannot exceed the number of constants 
in the form of the curve increased by the number of the vertices — which 
is the total number of constants at our disposal. 

Similar conditions are applicable to surface content or volume content 
included by a given number of points in a limited portion of space ; and 
so on. When the limiting boundary is a system of planes the vertices 
must lie at the points of intersection for a maximum content ; and if these 
intersections are regularly arranged, the selection of a given number of 
them including a maximum content may be made in accordance with the 
principle that the points on the boundary consecutive (adjacent) to any 
vortex must lie within the locus generated by the given vertex moving so 
that the content included by it and its adjacent vertices remains unaltered. 
The simplest problem of this kind is that (brought up at the last meeting 
of the Society) of finding the maximum value of a determinant of n'th 
order whose constituents all lie between two fixed limits. 



BIOLOGY. 



An Improved Method of Varying fhe Thermal-Background 
of Reflex-perception, a Note by W, T. Sedgwick. 

[Ahetract of a oommanicatloii to the UniTeraitj Scientific Anoeiatlon, December 6, 1882]. 

The background of conscious preception, physiologically speaking, is 
that standard (usually unconsciously held) with which we compare any 
stimulus which awakens consciousness. The pricking of a pin is only 
perceived after it has attained sufficient intensity relative to a back- 
ground of other stimuli, to arouse a consciousness of its existence; i. e., 
it is difference of condition or stimulation which makes itself felt. 

In the same way we may regard a reflex-background as existing rela- 
tively to stimuli which can produce movements only when the difference 
between them and the background becomes sufficiently great. 

It is plain that such backgrounds may vary from time to time under 
varying conditions ; so that a stimulus which to-day provokes conscious- 
ness or movement, may to-morrow fail to produce either. A pin-thrust 
would be unperceived by one whose hand was being crushed, and a drop 
of acid on the left foot of a frog may cause no movement when the sci- 
atic nerve of the right leg is powerfully stimulated by electricity. In 
these cases a background commonly responsive is so profoundly affected 
by the greater stimulus as to neglect the lesser — and an impression so 
conspicuous and so effectual is called an ** inhibition.'' 

Quite aside from a background so disturbed, we may have one in which 
comparative equilibrium exists; and in order to bring about inequili- 
brium any stimulus must likewise here produce an effect sufficiently dif- 
ferent in intensity, or in kind, from the background with which it is to 
be compared. A little reflection will show that in this case the stimulus 
does not commonly need to be so great as in the more complex case of 
inhibition, since in inhibition not only the resistance of the background 
but also of the other stimulus has to be overcome. 

The reflex-background has been studied hitherto chiefly in connection 
with inhibitions, but in so far at least as thermal stimuli are in question 
the author has devised a means of varying, uniformly and gradually, the 
background as a whole, and of observing the effect upon reflex actions of 



such variations. 
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The method is as follows: A decapitated frog is so hung in a moist 
chamber as to allow one leg to dip into water, which can be gradually 
heated from the temperature of the animal upwards. If the heating be 
rather slow, say ten minutes of time in passing from 20° to 80° C, no 
reflex actions are to bo seen ; the heart, however, will get to beat very 
fast and the temperature of the frog will rise several degrees. Rigor 
ealoria may even be attained without movements having been awakened. 
If this experiment be made upon another decapitated frog, and the heart, 
Just before the heating begins, be tied so as to stop all circulation, a very 
different result will be obtained. After a few minutes the frog with- 
draws his foot or makes evident reflex movements with it. 

The only plausible explanation seems to be that so long as the circu- 
lation Exists there is a constant and progressive heating of the whole 
animal by the hot venous blood brought from the skin of the immersed 
leg, as well as a slight cooling of the skin of the same leg by arterial 
blood brought hither. The heating of the whole frog is the chief event, 
as by it the background of temperature with which all thermal stimuli 
must become contrasted is constantly changing, and in a direction which 
prevents any great difference between stimuli and background ; hence 
movement never follows. In the second case, with no circulation, the 
background remains fixed, and the temperature of the water, when rising, 
gradually approaches that degree of difference requisite to produce move- 
ment, which finally ensues. It is held that we have here a useful method 
for the study of the respective relations of thermal stimuli, inhibitions 
and a variable background of reflex {)erception, since it is now quite easy 
to make comparative experiments, using backgrounds and stimuli of vari- 
ous temperatures. 



On ''Latent;' or ''Resting" Periods of Vegetation, a Note 
by \V. T. Sedgwick. 

[Abstract of a communication to the Unlreraitj Scientific Aasociation, December 6, 1882]. 

It is well known that certain structures, especially winter-buds and 
some bulbs, tubers, seeds, and spores — however favorable their environ- 
ment, absolutely refuse to respond to it by any perceptible growth until 
after the lapse of a considerable period of time. For example, potatoes 
and onions, if planted immediately after they are fully ripe and if kept 
warm and moist in a favorable soil, refuse to sprout until a period has 
elapsed so long as to forbid the idea that the conditions directly produced 
the event, or even materially aided it. If kept all the winter and planted 
in the same way in the early spring, they sprout forthwith ; and from 
the early springtime sprouts appear even under unfavorable conditions — 
often in dry cellars attaining a considerable length so that the farmer 
must rub off the young sprouts from his potato-tubers before offering 
them in the spring market. Winter-buds are formed in the spring, then 
cease to develop and pass into a *' resting-period'' of nearly a year's dura- 
tion. If plucked in the autumn, or if brought within a hot-house, it makes 
no difference bow much sunshine, warmth, and moisture they receive ; 
except in rare cases, they will not unfold until the ordinary allotted 
time. 

On the contrary, some seeds — as wheat, rye, etc., and some spores — as 
Mucor, PenieillMmf etc., always sprout and grow as soon as warmth and 
moisture are supplied ; while still others exhibit long resting- periods. The 
farmer is very jealous for the safety of his grain, lest it shall *'grow " in 
the sheaf during a rainy harvest; but his potatoes he digs at his leisure 
^long after they have ripened. 

Equally striking contrasts occur in closely allied species. The spores 
of most ferns germinate only after a very long resting-period, from which 
DO amount of solicitude can awaken them ; yet in a few cases the spores of 
ferns germinate immediately if given warmth and moisture, and speedily 
lose their power to sprout if deprived of such accessories. 

These '* resting-" or ** latent-periods," have been for a long time a 
puzzle, no explanation of them, so far as the writer knows, having been 
offered hitherto. The point of greatest interest, is their indifference to 
the environment. Now it is the chief peculiarity of inherited quali- 
ties that they are practically independent of the present environment, 
and the cases mentioned above are so plainly not merely independent 
of, but even indifferent to the environment, that we cannot doubt that 
they are purely hereditary. Hereditary peculiarities, however, are usu- 



ally, if not always, selected advantages derived originally from the envi- 
ronment Let us see how such peculiarities might have arisen in the 
cases under consideration; and the simplest cases perhaps may give us 
the first clue. 

Resting-periods in the lower groups, e. ^., algae and fungi, are oftenest 
due to unfavorable conditions in the environment. The ** ascospores " of 
yeast, the ** zygospores " of Mueor and of Penieillium, and the resting 
stage of FrotoeoccuSf are all brought on by unfavorable conditions of food, 
moisture, or warmth. These structures pans into the active stage only 
after some time; t. «., they have latent periods. 

Applying this idea, viz: that latency is an adaptation to bridge over 
unfavorable periods, we notice that resting-periods are more or less closely 
connected with the seasons. If, however, we undertake to account for 
latent periods by the development of the seasons, we have first to meet 
the great difficulty that within the same group of plants some exhibit 
latency while others do not. A case in point is presented by the ferns of 
the northern United States; a detailed examination of them will there* 
fore be of interest. Inspection discloses that we may arrange them in 
two distinct groups : 

1. Ferns ripening their spores early (in May) and the spores germin- 
ating within a week. 

2. Ferns ripening their spores late (in July-September) and the spores 
germinating only after two or three months. 

The former group displays no latency worthy the name, the latter a 
very pronounced amount. 

Ferns flourished in the equable climate of the carboniferous age ; they 
are now chiefly tropical and have but a feeble foothold in temperate 
regions; an indication that cold is an unfavorable condition. If we sup* 
pose our ferns to have accustomed themselves to the slow development of 
seasons since the carboniferous, or to have migrated gradually from the 
tropics, we have a possible key to the difficulty. Assuming that the spores 
of tropical ferns germinate quickly (a safe assumption, since latency is 
rare in tropical vegetation), it is clear that with the gradual develop- 
ment of the seasons two possible courses lay open : 

1. The ferns might come to ripen spring spores of speedy germinating 
power (by which process the young fern plants would be rooted and fixed 
before the winter had come), or 

2. The ferns might come to ripen, late in the summer, spores which 
should germinate only very slowly (i. s., not until the next spring, when 
they would have an early start and an obvious advantage). 

Those which adopted outside or intermediate courses, would perish 
during the winter. For instance, a spore having a long period of germi- 
nation, if it ripened in May would be in its tenderest state by November ; 
while if a September spore sprouted at once, it would be in a similar 
plight. 

The phenomena which we actually find present the simplest conceivable 
means, upon this theory, of escaping destruction, and therefore in the 
end, more likely to prevail. As a matter of fact, the ferns ripening 
autumn spores outnumber those having spring spores, and seem to be 
most successful in the struggle. A little refiection will show that they 
might be expected to do this. It is the safest plan. 

Lest it be claimed that the assumption of quick germination in the 
tropical, or carboniferous, ferns is unfair or unwarrantable, it is necessary 
to point out that we would be driven to the same conclusion if we assumed 
the worst cases for the theory, viz : slow germination or variable periods 
of germination. The latter would be even simpler than the one given 
above. The former would necessitate a gradual but total change in some 
and a preservation of the original time of germination in others ; but it is 
scarcely supposable that all tropical ferns should have ripened their spores 
simultaneously and have imparted to them equal amounts of profound 
latency ; yet whatever premise be adopted, the slow passage from a per- 
fectly even climate to one displaying periods alternately favorable and 
unfavorable, must have brought about changes. So, too, must slow migra- 
tion from the tropics into cooler climates ; and the two conditions which 
we actually find are the most natural consequences of such changes. 

If this solution be adopted for the problem of latency in the fern- 
spores, it can serve equally well for other plants. Thus, the witch hazel 
(Hamamelis)f the sweet-gum (Liquidambar) and the FoihtrgiUa belong to 
one family. The first blossoms in October and ripens its fruit early in 
the next summer. The second and third blossom earlvin^ the spring and 
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ripen their fruit forthwith. In this case the witch -hasel resembles the 
ferns which bear autumn Rpores, the others the ferns bearing spring 
apores. 

The cases mentioned above require no special explanation. Wheat and 
rye need no latent period. They grow at once and endure the winter's 
cold very well. It is the reverse with young buds^ development and 
exposure, save in early spring, would kill them. So, too, with potatoes 
and onions. 

To sum up, we may say that the gradual development of seasons, or 
a migration from the tropics, gives a sufficient explanation of the inherited 
tendency to latent periods which we find in some cases while it also 
accounts for the absence of any such tendency in other cases. 



Pleomorphtsm in Penicillium. A Preliminary Communi- 
cation, by W, T. Sedgwick and J. R. Duggan. 

The observations and theories of Turpi n, Bail, Hoffmann, Hallier, and Tr^- 
cul, who claimed all sorts of polymorphism for PenicUlium, gave in the hands 
of DeBary, Cohn, Reess, Brefeld, and Pasteur, results so utterly negative 
that anything looking toward pleomorphifim in that fungus must undergo 
the very ptrictest scrutiny before it will be accepted as veritable. No one is 
more certain than we that it is far easier to leave loopholes for the entrance 
of outside spores than to detect actual transformations ; no one more sure 
than we are that our work will be met with incredulity if not with con- 
tempt; nevertheless wo are confident that we have discovered, and that 
we are able to protfc that we have discovered, a new and^eculiar stage in 
the life history of the common blue mould, PenieUUum fflaucum, Lk. 

In a case of this kind it is necessary to be extremely explicit, and we 
hope to disarm a portion of the skepticism which we anticipate by 
frankly avowing that we have not changed Penieillium into Saccharo^ 
myees eerevisiaSf nor vice versa. We have not converted it into Bacillua 
nor Microco€CuSf nor have we changed any of the bacteria into any of the 
mycelium-fungi. That which we have done we will briefly describe. 

In the course of some studies upon fermentation we had occasion to 
prepare ten per cent, solutions of sugar ; and for this purpose we dissolved 
rock-candy in distilled water. A large flask — nearly full — stood for two 
or three weeks, in diffuse daylight, unopened. At the end of that time a 
rather abundant and remarkably delicate, cottony growth was noticed at 
the bottom of theflask^ and excited some interest from its evidently flour- 
ishing condition under circumstances so unfavorable. It was examined 
and pronounced to be remarkably like Penieillium^ from which it differed 
morphofogically chiefly in its subtle delicacy, and physiologically in its 
singular habit of bottom growth. 

At this first examination, the presence of certain swollen regions was 
commented upon, as well as numerous minute, globular, and highly re- 
fractive bodies lying within the hyphae. The flask was once more closed, 
and would have been forgotten had there not shortly appeared a singular 
blackening of the delicate vegetation. Curiosity was again excited and 
speedily rewarded by the discovery of a surprising change. The shape 
of each plant as a whole was kept intact, but nearly every cell, especially 
near the presumable point of origin of the plant, i. e. near the locus of the 
ordinary erect hyphae which always grow most abundantly near the 
spore from which the ordinary hyphae have grown, was subdivided into 
several cells, and each of these had become round and greatly enlarged. 

Enough had now been seen to warrant investigation, and wo have found 
it easy to sow the spores of Penieillium in ten per cent, solution of sugar and 
to get the delicate vegetation. We have made ourselves prsitively certain 
that the vegetation is that of Penieillium by experiments — macroscopic 
and microscopic, which cannot be given here. The cottony growth does 
not always change into the spore stage — for such the blackened form 
proves to be — with ease ; and exactly the needful conditions cannot yet 
bo given ; nevertheless we have found no difficulty in getting great quan- 
tities of the spores by chance. During development from the spore, cane 
sugar seems to be first inverted, and finally some alcohol and acetic (?) 
acid formed. When the black spores are fully ripe the hyphal PenieiU 
Hum readily breaks up into numerous separate spores, each of which is some- 
what oval, having its short diameter about twice the width of an ordinary 
Penieillium hypha, being provided with a thick ezosporiam and a delicate 



endosporium ; bristling with a very fine coveritig ^f ^^^^^ appear to bo 
minute spines, but most likely are calcium ox^hte crystals, and enclosing 
some protoplasm, but especially several conspicuous large and shining oil 
drops. If not disturbed, these spores may retain a moniliform arrange* 
ment — the beaded rows being in disposition exactly identical with the 
hyphae from which they have come, so that a very low power would 
scarcely detect a change except in co\ot; but the new cells are really 
independent spores as will shortly appear. 

Our next endeavor was to got these spores to germinate ; and this they 
do in a most lively manner, «. g, in a filtered solution of book- binder's paste. 
Our greatest desire has been to keep out other organisms. In the sugar 
solution we had a most favorable fluid, since scarcely anything besides 
Penieillium and a very few bacteria made its appearance. In book-bind- 
ers' paste solution, which is a fluid too poor to be very tempting, the 
conidiaof Penieillium germinate finely; hence we employed it for our 
spores, and after 86-18 hours were so fortunate as to see germination fully 
under way. 

The germination takes place as follows: Swelling occurs, followed by 
bursting of the exosporium and a greater or less protrusion of the endos- 
porium. The oil globules seem to become fewer. The endosporium 
bulges out, and though commonly merely protruding, in a few cases has 
been seen to grow to twice or thrice the length of the spore. After this 
greater or less protrusion a bud appears on the convex endosporium— at 
first very minute but getting, every minute, larger. Into it, apparently, 
flows protoplasm from behind, and it grows out to become a bud — formed 
precisely as is a bud upon a yeast cell. The bud is club-shaped, being 
attached by the smaller end. This eventually gives way, and the bud as 
an oval cell floats free in the liquid. It continues to grow, however, and 
often, indeed usually, itself produces numerous buds. The number of 
cells budded off from the endosporium is very great. We have seen as 
many as four being budded off at a time from one spore, and have watched 
the whole process of budding, which for a single bud frequently occupies 
less than half an hour. In this way the paste solution soon teems with 
unicellular organisms which have come originally from the blue mould. 

It is important to note the fact that in germination, even if the ordi- 
nary moniliform arrangement bo preserved, each cell germinates inde- 
pendently, and hence we are at liberty to regard each **s|K)re" as such 
in fact as well as in name. The plant in iu unicellular budding stage 
would certainly be called a " Torula " by almost any one, and it resembles 
somewhat the Saeeharamyees apieulatua of Reess. It does not appear, 
however, to be an alcoholic ferment, but sets up changes which proiduce 
great ropiness and viscosity in liquids. Our investigations have but just 
begun, and we hope next to win back the ordinary hyphal Penieillium 
from this anomalous "Sprosspilz." If the latter proves to be a viscous 
ferment we may get light upon some vexed questions. 

We reserve for our complete paper the discussion of all questions as to 
nomenclature, chemical and physiological changes, etc., merely adding 
here that these black spores, except in not being produced by conjugation, 
resemble somewhat the sygosporos of Mueor Mucedo. Nevertheless, it is 
perfectly clear that they are not zygospores in the ordinary sense. 



Preliminary Note on the Further Investigation of the Action 
o/Digitaline on the Circulatory Organs, by H. H, Donaldson 
and L. T. Stevens. 

The continuation of the experiments begun last year has yielded the 
following results : 

The work done by the heart of the common ft-og is decreased by digita- 
line, whatever the dose, as was previously shown to be the case for the 
heart of the ** slider " terrapin. In both frog and terrapin, the decrease 
occurs whether the aortic valves are intact or not 

Variations in arterial or venous pressure do not affect the result. 

By a method permitting direct measurement of the fluid circulating 
through the viscera and lower extremities in a unit of time and under 
constant pressure, it has been determined for the frog that the arterioles 
are constricted by digitaline. On this point the terrapin has not yet been 
investigated. 
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DigiUliBe has also been shown to Increase mean blood prewure in both 
frog and terrapin. 

We have then for the frog under digitaltne a decreaie in the work done 
by the heart; a rise of mean blood pressure, and a constriction of the 
arteri<4es. 

The first and second of these points have been already demonstrated for 
the terrapin as well. 



PHILOLOGY. 



New Testament Autographs, by J. BfiNDEi^ Harris. 

(Abrtnet of s p^ter xMd st the UniTwnttjr FUlologteal Aaociakion, Jaaaarj 6, 188S]. 

The object of this paper was to point out a method by which the text 
of the oldest manuscripts of the New Testament could be resolved into 
the papyrus sheets of the original documents. It was first shown that 
the second and third epistles of St. John were almost eiactly equal in 
length, and probably, therefore, represented an integral number of 
sheets of the original writing. It was then established, by means of a 
table constructed from data supplied by the Vatican Codei, that of the 
yarious books of the New Testament contained in that manuscript, and 
which always begin at the top of one of its triple columns, a number 
show a preference for ending at the twenty-seventh or twenty-eighth line, 
instead of having their endings distributed at random among the forty- 
two lines which compose the several columns. The probability of such 
an arrangement being the work of chance was shown to be extremely 
small. 

From thb fact was at once deduced the sub-division into the original 
papyrus sheets represented by fourteen lines of the Vatican Codex ; and 
the actual number of sheets was determined for those books to which the 
method applied. It was further shown that these sheets must represent 
yery closely the original sheets of the autographs; for, if the original 
form had been deserted, a random distribution of endings would have 
been set up. This resolution of the page of the Vatican Codex into nine 
elementary pages arranged in a square, so that three form a column 
and three columns a page of the MS., gives the name of V-page to the 
resolved elements. 

A similar analysis for the Sinaitic Codex demonstrated the existence 
of sixteen pages, of a somewhat smaller size, characterised as S-pages 
arranged also in a square, four S-pages to the column and four columns to 
the page. 

The importance of these investigations in the field of textual criticism 
was shown by some illustrations. It was maintained that the celebrated 
Pericope de Adultera, which stands at John vii. 86, in ordinary Bibles, 
and is rejected almost unanimously by the critics, was in reality four 
V-pagee of the autograph of St John, omitted either accidentally or by 
intention. And it was further pointed out that the passage had been 
wrongly restored, and should probably stand at the end of the 6th chapter 
of the Gospel. 

A similar analysis showed that the celebrated verses which contain the 
account of the Agony in the Garden were an S-page dropped from the 
autograph of St. Luke. 

The bearing of these results upon the stichometry of the New Testa- 
ment was then discussed ; and a high degree of probability was shown 
for the assertion that the types of the Sinaitic and Vatican MSS. are the 
two principal patterns employed by scribes of the time, and represent 
the half of the iambic trimeter and of the heroic hexameter respectively. 
This conclusion was verified by the study of some passages from the edict 
of Diocletian ; and a rough calculation was made of the cost of the pro- 
duction of the Sinaitic Codex, from data supplied by the edict, the result 
obtained being approximately 80,000 denarii. The first part of these 
researches into the form of the autographs and of the examination of 
their bearing upon the general criticism of the New Testament, will be 
given in a supplement to the December number of the American Journal 
of Philology, 



On the Importanee of Laiin OhsBaries with speoial reference 
to Codex Sangallensis 919, Saee. VII'-VIII, by M. Wabren. 

[Abftracfc of a paper read st the Unireniij Philologleal Association, Janosry 5, 1883]. 

Attention was called to the fact that a large number of Latin Glossaries, 
ranging in date from the seventh to the twelfth century, are found in 
the different libraries of Burope, more particularly in Leyden, Paris, 
Munich, Rome, Vienna, St. Gall, and Berne, which have never been 
edited nor even carefully examined. It was shown that these glossaries 
contain valuable remains of the ancient commentators and grammarians 
often abbreviated, and sometimes mutilated beyond recognition, but which, 
with the aid of proper criticism after exact collations have been made, 
may be of service to Aiture editors of Varro, Festus, Nonius Marcellus, 
Gellius, and Macrobius. We may confidently expect great gains from 
them for Latin lexicography in general, as well as for the elucidation of 
rare and obscure words already known in Plautus, in the fragments of 
Snnius, Lucilius, and other authors. Many new words and forms may be 
found which will be of interest to the student of word-composition and 
derivation — the corrupt orthography will often shed light upon phonetic 
tendencies of late Latin — while the interpretations themselves may reveal 
the obsolescence of certain classical idioms. 

A description was given of codex Sangallensis 012 of the seventh or 
eighth century, of which a copy bad been made by the writer in the 
summer of 1881. It cCntains 820 pp. and upwards of 6000 glosses. It is 
closely related to the cod. Vlndobonensis 2404 and cod. Vaticanus 8820, 
both of the ninth oentury. Dr. Gustav Loewe, in his Prodromus Cor- 
poris Glossariorum Latinorum, p. 189, calls it ^^praeUr Vaticanum 3S$1 
omnium codicum quoiquot ha€ U9fue noti tuni vetu9ii$9imu$,*^ It begins 
with oMa: pater and doses with tipherua: vsn^tis, with the subscript 

XZPL. X&MUrXTMATA DO OKATIAS AMXIT. 

It contains one Gothic gloss baliha: audax and a considerable number 
of Greek and Hebrew glosses. Among the orthographical peculiarities 
are the use of d for <, padior^ hruda ; t for (2, multUuio ; 6 for />, abrieum ; 
h for V, haecae for vaccae; v for 6, eavaUarea; o for u, nodrix ; I for d, 
apoliterium for apodyteruim^ the loss of final m and L Emendations based 
upon glosses contained in this MS. were proposed for several glosses 
already edited, s. g, in cod. Leidensis 07 F^ DepaUda : manifeetata, dewo- 
laia, depolaia is a corruption of ditmlgatm^ In gloas. Amplon. Tuaerariue : 
praepoeiiua eurromm qui bella nuiriuni, nuiriunt should be nuniiani, cf. 
Vegetius II, 7,—- ood. Par. (Hildebrand, p. 181) inepicare : difidere vel 
modum epieare^ was originally diffindere vel in mttdum epicarum conaidere^ 
and refers to Verg. Georg. I, 292. 

In cod. Leid. 67 F^ IHaria: adbo eed smtus liist, aeibo is for actio. 
Isidorus, Or. I, 68, explains Diaria as uniue diei geetio. For cod. Leid. 
67 S, Barbuetinus: homo quifertbarbamplenamprorieini$j where Scali- 
ger wished to read plenamporriginiMfihe Sangallensis has barbaroaiomue : 
homo qui barbariemie plenum prof ert verba. Belies of early tradition were 
illustrated from the glosses nie: nobie of. Festus under OoZtm, p. 47, nuecUh» 
eue: qui phu vq>ere videi, cf. Festus nueeitioeue^ p. 178, Uxa: aqua dieebani 
atUiqui inde eUxare dicitur, cf. Nonius, p. 61. The paper concluded with 
a list of new words found in this glossary. 



Arthur Q Bumell and the Talavakdra Brahmana by M« 
Bloomfield. 

[Abstract of s paper read at the Unirersitj Philological AaaoeiatloD, January 6, 1S8S]. 

The object of this paper was partly to commemorate the life and works 
of Arthur C. Bumell, who died on tho 12th of October, 1882, and partly 
to mention and describe shortly the Talavak&ra-Br&hmana, the unique 
manuscript of which is now in the hands of Prof. Whitney of Tale College, 
it having been turned over to him by Burnell. Burnell was the pioneer 
for Sanskrit and particularly Vedic studies in South India. Beginning 
his career there as an official he was first attracted like so many others 
to the study of Hindu law and his three first publications were in law- 
literature. Towards the end of his career he returned to the same studies, 
and promised several important works, among others a translation of the 
laws of Manu, in which he had advanced so far, that its publication is still 
ultimately looked for. More important were his studies in Vedic lit- 
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emture, especially in the SAma-Veda, of which he published five Br&h- 
mapas, among them the Vam^a-Br&hinana, famous for its introduction, 
in which the commentator M&dhava is ingeniously identified with S&y- 
ana. But his chef-d'oeuvre was the laborious catalogue of the 12,000 
MS9. deposited in the palace of Tanjore and the palaoographic work 
resulting therefrom in his two editions of the *< Elements of South-Indian 
Palaeography.'' In this he did for the palaeography of South-India 
what James Prinseps had done forty years before for that of Northern 
India. He also published important works on native grammar, the dia- 
lects of South-India and other interesting subjects. Looking back at his 
short life of forty-two years, spent largely in poor health, one knows not 
what to admire most: his heroic persistence in hard work in a tropical 
climate, or the true instinct with which he always directed his eiforts 
towards the most needful and original work. 

Burneirs labors on the S&ma-Veda were alluded to above. His best 
achievement in its behalf is the discovery of a Orantha MS. of the Tala* 
vak&ra Brfthmana, which he made over to Prof. Whitney, who copied a 
large part of it himself, and distributed the remainder, to be copied by 
younger American scholars, among them the writer of these lines. 
The copy will be deposited, for the use of American scholars, in 
the library of the American Oriental Society in New Haven. This 
Br&hmana was known for a long time only by the mention of Qafikara, 
the celebrated commentator, in connection with the Eenopanisad. Be 
there asseru that this Upanisad forms a part of the ninth chapter of the 
Talavak&ra-Br&hmana ; Burnell succeeded by what he calls modestly 
(•a lucky concurrence of circumstances," in ascertaining that it actually 
existed and in obtaining a copy of it. The Tatavak&ra is the largest 
specimen of the Br&hmana literature, and, according to Burnell, it is even 
more archaic than the datapath a- Br&hmana. Prof. Whitney will utilize 
this important work for the second edition of his Sanskrit Grammar, and 
for the collection of verb-forms, which he will add as an appendix to that 
work. 



A Note on the Chalkidian^ by C. D. MoRRia 

[Abttnet of a psper read at the Unirenitj Philological Aasoclaaon, December 8, 1882]. 
It was argued at the meeting of the Association in November that the 
statement of Plutarch, Per. c. 28, that the Cbalkidian nobles were banished 
from Chalkis after the reduction of Eubcea by Pericles in B. C. 446, though 
accepted by the modem historians of Greece, was probably erroneous, as 
being inherently improbable and as controverting the natural inference 
from the words in which Thucydides records the results of that expedition. 
The conclusion then arrived at on such grounds is proved to be correct by 
the words of the Inscription (C. I. A. iv.n. 27, Hicks, p. 88] which dates 
from immediately after the reduction of Eubcea, and records the terms on 
which Chalkis was admitted once more to the Athenian alliance. From 
this we learn that the Athenian povXff and ducaarai were required to take 
an oath of which the first words are, ovk k^e^a XoAxtdiaf ix XaAx/dof. Mr. 
Hicks explains the import of these words thus : " The Athenian pov^ is 
not to deal with Chalkis as it had Just dealt with Hestiaea (Thuk., i. 114) 
and as it had with Chalkis itself in B. C. 609-4 (Herod., v. 77)." 



QuaniUy in English Verse and the Hexameter, by A. H. 

TOLMAN. 

[Abstract of a paper read at the Unlreriltj Philological Association, December 8, 1882.] 
Quantity in English verse is usually overlooked and often denied. One 
cause is the variable value of many syllables; another, the influence of 
accent upon quantity. Accent is of three kinds : — pronunciation accent 
= stress (1 degree) + pitch (change) j rhythmic accent = stress (2 degrees) 
+ pitch (change) ; logical accent = stress (8 degrees) -f- pilch (change -|- 
slide). A syllable upon which the second of these accents falls must 
already have the first, and one which receives the third accent must 
have the first two contained in it. Swinburne often violates this rule. 
Short-voweled syllables ending in a consonant, not a surd or sonant 
mute, are frequently lengthened by prolonging this consonant, if these 
syllables have the rhythmic accent. Similarly, the iniiinl consonant 



may be prolonged when the syllable has the logical accent. Not all short- 
voweled syllables can be lengthened by accent. An accompanying rest 
may allow a short syllable to be used as equivalent to a long one. 

As regards position the limit of good short syllables is, perhaps, this : a 
short-voweled syllable may be short before two mutes or two mutes and a 
liquid. Violations of the time are sometimes allowable, if they are a 
positive element of expression. 

The Hexameter. Representing its short syllable by ^ we say that the 
hexameter is in | time, or in 4-rhy thm. This time is common in spondaic 
hymns. There is difficulty in distinguishing between light dactyls (f ^^) 
which are not in | time, and heavy (f ^^). Heavy dactyls are found 
in later English poetry, especially. Writers of the hexameter have 
usually disregarded either accent or quantity. The legitimate hexameter 
must carefully regard both. A hexameter translation of the Iliad must 
not use polysyllabic, foreign derivatives. The objections to a hexameter 
translation are: — 1. The monosyllabism of English. The number of 
words per line in specimens of the Iliad, Evangeline, and Matthew 
Arnold, is 6.4, 11.4, 11.9; — 2. The uninflected character of English. 
The uniformity in the position of the caesuras in the hexameter is less 
felt in an inflected language, where arrangement is freer. Caesuras in 
blank verse may come anywhere. — 8. The consonantal character of 
English. The number of mutes per line in passages from the Iliad, 
Mr. Howells, and Mr. Arnold, is 6.9, 12.6, 11 ; and of other consonants 
per line, 9.2, 12.1, 12.6. 

The number of letters to a line in the first five lines of Paradise Lost 
(Greek spelling) is 29; in the Iliad, 82.8. If these 10 syllables are in- 
creased to 16, the lines will drag, even if an emasculated diction is employed 
to avoid it. The dragging of the English hexameter is a positive ele- 
ment of expression in poems expressing sorrow, melancholy, etc. This 
partly explains the popularity of Evangeline. 



On a Fragment of King Aljre/Xs Anglo-Saxon Drandation 
of Gregory's Cura Pastoralis, by J. W. Bright. 

[Abstract of a paper read at the UniTeraitj Philological Association, December 8, 188S]. 

A copy of the Marhurger Leeiumacaialoff for the winter-semester 1864-6 
was presented, in which Prof. Franciscus Dietrich edited a fragment, con- 
sisting of some twenty lines of the Anglo-Saxon Pastoral. The fragment 
was found at Cassel, and no one since Dietrich, who himself gave no out- 
ward description of it, appears to have seen it Prof. Zupitza in 1876 
mentions merely the above Catalogue, (Z. f. d. Alterthum xxi, p. 1, 
note). Mr. Sweet, the editor of the contemporary MSS. of King Alfred's 
writings, has evidently not yet become aware of even the catalogue. 
Special attention was called to the character of the fragment. It was found 
to agree closely with Hatton 20, and to be genuine Early West Saxon 
in dialect. It is not a transcript made from the Hatton, but possibly 
from the same original from which the latter was made. The fragment 
reads midfeonoe^ and thus favors Mr. Skeat's interpretation of midfeorwe 
in Hatton (vide Mr. Sweet's Notes, Early English Text Society, No. 60, 
p. 491). 



CEOLOCY. 



Geology of the Surface Features of the Baltimore Area, by 
P. B. Uhler. 

[Abstract of a commonicatlon based upon field work of the recorder, and moatlj giren 
in a lecture before the Naturalists' Field Club, Januarj 7, 1888]. 

The principal features of the Baltimore Area are expressed, first, in the 
hard rocks of the Archaean Age, cut into bold plateaus, rising like series 
of wavy steps on the north, north east, and west of Baltimore city ; sec* 
ondly, by wide beds of alluvial clay, sands, and drift materials extending 
like ridges through the city and its suburbs in the direction of tide- water. 

The two series form belts of surface; the former running nearly paral- 
lel to the continental eastern axis of North America, while the latter ref ts 
upon the outer border of the former, fits into its figure, and stretches away 
under the Patapsco river, Chesapeake bay, and the eastern shore of Mary- 
land to an unknown distance. 
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The first is underlaid by the Laurentian system of rocks, holding the 
Chloritic and Serpentine series, and supporting or embracing the mica 
schists which are capped by certain coarse and open quartettes. 

This belt is a necessary member of the eastern upfold of the United 
States, and constitutes the remnant of an ancient mountain system, bear- 
ing a general north north-east by south south-west course, which formerly 
separated the waters of the coast from the river and lake system of the 
region now occupied by Parr's ridge. 

As at present seen, the summits of these plateaus are reached at a dis- 
tance of about eight miles from Baltimore. That on the west being about 
two miles beyond Catonsyille, now reaching an altitude of more than 600 
feet above tide ; the next being slightly lower crosses the country beyond 
Pikesville ; while that on the north-east does not rise over 400 feet above 
tide, and gradually tapers off towards Chesapeake ba^. The rocks in this 
latter ridge are ground down to an altitude of less than 825 feet above sea 
level, and are covered by a deposit of roughly stratified sand and gravel 
about 75 feet in thickness. This may best be observed on the Belair road, 
lit the crossing of White Marsh run. 

All of these plateaus have been shaped by erosion, and more lately by 
the decomposition of their exposed surfaces. 

During the Jurassic Period these Archaean upfolds seem to have attained 
their maximum development. Compression, occasioned by the shrinkage 
and drying of the crust, thrust up mighty folds, certainly more than a 
mile in height, and let down adjoining folds to a corresponding depth. 
At the same time these rocks were plastic, and undergoing metamorphism 
in contact with heated waters, steam, and gases ; and wide spreading, while 
comparatively local changes, were moulding them into granites, gneiss, 
syenites, porphyries, and other rocks, in astonishing variety. AH of these 
had been laid down in oceanic waters, some as coarse gritty mud, others 
finely and evenly mixed, and still others as conglomerates holding frag- 
ments of feldspar, quarts, and mica of every size and form. Some of the 
large piece? appear to have been rounded boulders, in a few instances 
larger than an ordinary dwelling-house. 

These folds were continued in serial order to an unknown distance west- 
ward, but certainly as far as to the present centre of the base of the Catoc- 
tin Mountains. On their eastern border they formed shorter and less 
elevated curves, and they are similarly arranged on the western border, 
about twenty miles north of Baltimore. Next beyond that line they are 
covered by a great thickness of metamorphosed mica schists, which fill the 
adjoining synclinal basin and stretch forward into Frederick county, where 
they become concealed beneath the slates of the Monocacy valley. These 
schists seem to rest conformably upon the older rocks, which are there 
distinctly stratified and hornblendic at all the visible points of contact. 
They now rise to an altitude twice as high above tide as the older rocks, 
and form a nearly closed synclinal next the summit of Parr's ridge. 

Several anticlinals with wide synclinals occupy t^e interval between 
Druid Hill Park and the western border of the belt. Several of the latter 
are now deep valleys, overspread by a thick sheet of white, crystalline 
limestone or marble. These valleys are generally more or less elliptical 
in outline, and are at most only a few miles (8 to 5) in length. 

Tracing the Archaean rocks along the axis of their upfolds we are led 
to Canada in the one direction, and to Georgia in the other. But there 
are many restricted elements in the structure of the Baltimore rocks which 
serve to give them character and to separate them broadly from members 
of the series found in other parts of eastern North America. Thus the 
hornblendic and pyroxene rocks are especially abundant here, while the 
extremely feldspathic are confined to a few localities, and are usually 
accessible only at low levels. 

Passing by all the intervening epochs of Palaeozoic time, which built 
such huge monuments of rock structure beyond the western border of the 
Baltimore Area, the Jurassic Period is reached. Only the upper member 
of this great age of reptiles, the Wealden, now remains within this area. 
This formation extends from Elkton in Cecil county to beyond Washing- 
ton, D. C, and rests directly upon the Archaean rocks, at least through- 
out its inner margin, and has an accessible breadth of about thirty miles. 
It pushes back in thin deposits as far inland as Timonium, and spreads 
between most of the higher hills, and over the lower ones at or above the 
inner limits of tidewater. It is overlaid by beds of the Cretaceous Period 
on the Severn river, and by the Tertiary and Post Pliocene formations at 
many pointsalong its inner border. Huge piles of gravel, drift and boulders 
form hills above it in the region near the estuary of the Gunpowder river, 



and it is covered by a layer of similar quartz-gravel and pebbles between 
the branches of the Patuxent river. Within the limits of the city of Bal- 
timore, as along the deep cuts of North Avenue and in Federal Hill, 
several of its strata, above the white sand and fuller's earth, may be dis^ 
tinctly seen. 

Beneath the bed of the Patapsco river at a distance of five miles from 
Baltimore it extends downwards to a depth of 400 feet, and to this may be 
added the strata resting above the level of tide, making in all a section 
fully 500 feet in thickness. 

As a great mountain ridge stood between the formations of this Period 
and those of the Triassic, or New Red Sandstone on the west, we fail to find 
here any points of contact between these two great systems, apparently so 
nearly related in geological time. As far as the materials for comparison 
exist, the Triassic appears to be the older of the two, and consequently to 
assume many of the features of the Carboniferous Age. There is a resem- 
blance between them in the composition of the sandstones and shales, and 
in the remains of plants and animals, so far as they have been obtained. 
In the Jurassic, however, and especially in the upper series as repre- 
sented in the Baltimore Area, the sandstones are of a more recent type, 
and no shales exist. The Flora has made a step in advance, and gigantic 
Gymnosperms take the place of the old Calamites and their relatives. 
The Wealden in this Area has been preeminently a marsh and lowland 
region ; in which a great variety of tree ferns, ferns of the Sphenopteris 
type, Cycadites, Swamp Cedars, and on the uplands hemlock like conifers 
grew in the greatest abundance. The trunks of those latter are frequently 
found in the dark clays of the iron ore beds, and the branches and twigs 
form the bits of lignite which are so widely distributed throughout the 
clays of Federal Hill, and the adjoining peninsula. 

The only animal thus far known to occur in this formation is the Astro* 
don Johnsionii Leidy, a repUle supposed to be related to the Iguanodon ; 
but of which only a tooth and some fragments of bone have hitherto been 
found. 

The whole series of the beds having been derived from the comminuted 
or chemically altered elements of the Archaean rocks, we find accordingly 
at the very bottom of the formation, a stratum of micaceous sand mixed 
with finely ground mica and aluminous matter. This is arranged in super- 
posed layers, the fine white clay alternating with the white sand, until a 
thickness of 140 feet has been accumulated ; next above this is a layer of 
pale clay, 20 feet in thickness, followed by 6 feet or more of fine white 
sand. And so sands, clays, gravel layers, and three different strata of 
cobble-stone drift, overlaid by other coarse drift and boulders set in red 
and pale clays, complete the series up to near the surface. Above these 
the gravel beds of the Glacial Period, with perhaps still others from the 
Champlain Epoch, rise in hills, or spread over the Wealden domes in 
deposits of varying thickness. To the Susquehanna river we must look 
for the broad avenue through which the general drift reached this Area, 
charged with boulders of fossil-bearing rocks torn from the mountains 
more than 70 miles distant. 

The Wealden formations were built in comparative quiet as sediments 
at the bottom of shallow water, and near the upper part ef the series, a 
thick stratum of white sandstone and conglomerate spread from the present 
shores of Chesapeake bay away back to the Belair road near the Gunpow- 
der river. 

The shattered remnants of this great sheet of stone may still be seen 
sticking out of the water in Rock Creek, at the mouth of the Patapsco 
river, and also in the soil of the region beyond White Marsh Run. The 
other end of this stratum passes across the Magothy river, outcrops on the 
Severn, and reappears in a ravine near Collingwood, on the Pope's Credk 
railroad. 

About the close of this period, a colder climate prevailed, at least in the 
mountains on the west and north of this Area. Ice masses, loaded with 
stones and broken rocks, rushed furiously through the clay beds, tearing 
deep troughs in them, pushed huge masses of the uprooted matter into 
holes, and dropped it in their course seaward. Floods of water, also, 
poured through the channels of the rivers and brought down their quota 
of cobble stones and pebbles, which were afterwards driven over the tops 
of the lower hills and plateaus by the tides of the receding ocean. 

Thus through un reckoned ages of time, our Baltimore Area was built 
up by successive stages of progress, which met first a body of old crystal- 
line rocks, and then carved them into the varied reliefs and structures of 
surface that we observe to-day. 

Digitized by ' 



Google 



54 



JOHNS HOPKINS 



[No. 21 



PHILOSOPHY. 



The Fundamental Conceptions of University and PhUosophy^ 
by G. S. Morris. 

[Abstnct of a paper read at the Unirenitj Metaphysical Chib, Deeember 12, 1882]. 
. It was pointed out that the rerj cooeeptioa of the Universitj is a phil- 
osophical conception. This is suggested by the name University. The 
" Univeraitas liUrarum et acientiamm " is not a merely mechanical aggre- 
gation of all ** letters and sci«nces/^ each of which is to be treated as 
ideally complete in itself and to be proeecuted in total disregard of aught 
but itself. On the contrary, the phrase in question points to the truth 
that all ** letters and sciences ** must be regarded as members of one 
organic whole, having, in spite of their specific differences, a common life 
and a common nature ; so that no one of them can be truly or perfectly 
pursued — or, at all events^ none of them can be pursued in the true 
" University '' spirit — unless such pursuit be accompanied by an appro- 
priate knowledge of ib« whole, of which, rightly conceived, it is an 
organic, living member. 

This, the necessary and essential conception of the University, is spe* 
ciflcally a philosophical one. For philosophy is peculiarly the ** science 
of wholes." It is, in particular, the science of the whole of experience, 
or of experience considered, subjectively, with reference to its whole or 
universal nature and, objectively, with reference to its whole or universal 
content. It is thus, in its two inseparable parts, as Theory of Knowledge 
and Theory of Being, the Science of Science itself. Or, it is the science, 
whose subject-matter is all the sciences, considered, not separately, but as 
members of one living whole. Thua philosophy is — in the words which 
constitute the motto of the University of Kiel — the **bond of the 
sciences." 

The relation thus exhibited, between the University idea and the idea 
of philosophy, is recognized in Germany by the name <' Philosophical 
Faculty," which is given to the general Faculty in all or most of the 
Universities. The relation being admitted, the necessary place of phil- 
osophy in the life and work of the University may be at once inferred. 
Philosophy represents the catholicity of science, and it was argued accord* 
ingly, that one of the special functions of philosophy in the University is 
to act as a liberalizing agency, anticipating and so preventing the con- 
fessedly illiberal and narrowing tendencies of extreme specialism. On 
this point a citation was made from the recent inaugural address of Pr. 
Herm. Schmidt-Rimpler — himself a specialist— on assuming the rector- 
ship of the University of Marburg ( Univerniaet und SpMcialiatenthumf 
Marburg, 1881). The attempt was further made to show the connection 
of philosophy with the promotion of the more comprehensive and publio 
aims of the University, which include the d»velopment in its members— 
along with symmetrical and catholic culture — of intellectual self-mastery, 
and the contribution to church and state, to science, literature, and reli* 
gion, of leaders capable of recognizing the true ideals and of intelligently 
directing the nation's energies to their accomplishment* 



Knowledge and the Relativity of Feeling, by 3. DfiWET* 

[Ahetraet of a paper read at the Unirenitj Melaphjsleal aub, December 12, 1882]. 
Modern attempts to show the impossibility of ontological knowledge 
have rested upon two different theories : one, that the nature of the cog- 



nitive faculty itself is sack as to render it impossible for knowledge ever 
to transcend phenomena ; the other, that all knowledge is derived from 
feeling, and feeling being demonstrably relative to a sentient organism, 
knowledge must be confined entirely to the affections of this feeling sub- 
ject. The latttf is the doctrine of English sensatitmalbm. The paper 
was a criticism of this aspect of the theory, particularly as pat forth by 
Mr. Spencer. It was also attempted to discover the poeitire meaning of 
the theory for philosophy. 

In the criticism it was pointed out that relativity can be known only 
when it is known that there is an absolute object, and also what it is. 
But for feeling itself to furnish such knowledge implies that it can arrive 
at absolute knowledga, i, «. it contradicts the theory of its relativity. 
Furthermore, if all knowledge be derived from sensation, rolatioBs, as 
Mr. Spencer claims, must also be so derived. But this is merely to say 
that relation and so relativity is simply a feeling and has no oljective 
existence. And so sensationalism again proves itself an inadequate basis 
for the doctrine which it claims to uphold. If the doctrine, th«n, is to be 
held, it can be only along with and based upon a theory of knowledge 
which permits and comprehends absolute knowledge, i. e, knowledge of 
objects as they really are. 

Upon such a theory it was shown that the relativity of feeling means 
certain definite relations between two objects, one sentient, the other non- 
sentient, as given in immediate consciousness. And, furthermore, since 
these objects themselves have their existence only in and through relations 
to consciousness, self-consciousness itself turns out to be the true absolute, 
with reference to which knowledge is relative. Hence it was concluded 
that the relativity of knowledge does not imply the limitation or defect 
(subjectivity) of knowledge, but expresses its essence and excellence as 
consisting in and through relations to a self-oonsciousnesa which is not 
conditioned by the relations with which it conditions its objects. 



PHYSICS. 



A Determinaiion of the Ohm in Absolute Measure now in 
progress under Professor Rowland^s direction (Preliminary 
Notes), by A. L. Kimball. 

[Abstract of a oommanication to the Unirenitj Seientiftc AoMdation, Jannary 8, 1883]. 
Notice was given of the proposed re-determination of the Ohm ; the 
method to be used being the same as that used by Professor Rowland in 
1876, changes being made in the character and arrangement of the 
apparatus so as to avoid, so far as possible, the repetition of constant errors. 
A short account was given of the nature and importance of absolute 
measurement in general, in which the derived units are all based on the 
fundamental units of length, time, and mass, and derived directly from 
them. The nature of the unit of electrical resistance was then noticed, 
and attention called to the fact that in the electromagnetic system of units, 
the unit of resistance bears to the units of length and time the relation of 
a velocity. Mention was made of the most noteworthy methods that 
have been used in determining the value of resistance in absolute measure, 
attention being called to the manner in which the units of length and 
time entered into the experiments. 



CONTENTS OF RECENT JOURNALS. 



The American Chemical Journal, Vol. IV, No, 6, (Janaary, 1888), contains papers 
as loUows: 

On the Analytical and Diastatlc Action of Human Sallra, hj B. H. CHtTTKirDXK and 
J. 8. Ely. 

DetermiDstion of Onanic Matter in Potable Water, hj J. W. Mallkt. 

Minerals from Frits Island, Pa., br Bbnj. Saotlbr, Jb. 

Manganese Borate, by N. wilbt Thomas. 

Determination of Iron in Hydrochloric Acid Solations by Potassium Permanganate, by 
N. WiLKY Thokas. 

On Certain Substances obtained from Turmeric-Curcumln, by G. LoBiNO Jackson and 
A. E. Mrmkb. 

Turmeric Oil— Turmerol, by C. Lobikg Jackson and A. E. Mknxb. 

On Ethoxy-metatoluic Acid, br P. H. Broun. 

On Complex Inorganic Acids, by Woloott Oibbs. 

On the Action of Phosphorous Trichloride on Aniline, by C. Loanra Jaoxson and A. 
E. Mbnkb. 

Under the head of " Berlews and Reports" appear: 



On some recent Improrements in Industrial Chemical Processes, by Waltbb Wbxdon. 

Physiological Oxidation,— Analytical Chemistry. 

The number closes with notes and a list of new publications relating to Chemistry. 



The forthcoming number (12) of the American Journal of Philology will contain arti^ 
cles by W. D. Whitney (On Eggeling's Translation of 8atapatha-Br&hmana). J. Rbndkl 
Habris (On the Locality of Palladius), Fitzrdwabd Hall (On Some Points of Usage in 
English), B. L. Gildbbsleevb (On the Conditional Sentence, and the use of AN and 
KEN in Pindar), C. D. Morris (On a Passage in Plutarch's Ltfe of Pericles), Notes by J. 
M. Hart and H. E. Shbphbrd, Beriews, Beports, Correspondence, and the usual Bibli- 
ograph y . This number closes the Third volume. 

The flnt number of the Fourth Volume (Whole No. IS) will appear in the spring. Sub- 
scribers are requested to send in their names at once^ the management has determined 
upon a narrower margin for ftiture demands. Price IS.00 per rolnme. The back nnmben 
of Vols. I and II will be Aumlshed to subeoriben at fs.00 a yolome. ^ 
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COMMUNICATIONS TO THE HISTORICAL AND POLITICAL SCIENCE 

ASSOCIATION. 



Reminiscencea of Madison^ by J. H. B. Latrobe. 

(B7 special ioTiUtloD, the President of the Maryland Historical Society, Hon. Jons H. 
B. Latbobk, addressed the students of Historicai and Political Science, December 8, giv- 
ing his personal recollections of American statesmen, especially of James Madison and 
his contemporaries. The following report, drawn up from the notes of one of hi^ hear- 
ers, has been submitted to the speaker, who has consented to its appearance here]. 

Mr. Latrobe'B recollections of Madison extended as far back as the year 
1810, when the latter, who was then President of the United States, was 
a frequent yisitor at the house of the Latrobe family in Washington. 
Mrs. Madison and Mr. Latrobe's mother were intimate friends even before 
their respective marriages. Mr. Latrobe repeated, as the tradition of the 
family, that Gilbert Stuart was painting Mrs. Latrobe's portrait, using her 
drawing-room as a studio, behind a screen in which he kept his easel and 
painting material. Mr. Madison was paying a morning visit to Mrs. 
Latrobe while the sitting was in progress, and when, in the course of 
conversation, the painter spoke of his desire to paint the President's 
portrait, Mr. Madison said that although nothing could be more dis- 
agreeable than sitting, he was very willing to undergo the infliction pro- 
Tided some agreeable person like the lady of the house would converge 
with him during the process. Stuart then said that he was sure Mrs. 
Latrobe would aid him by consenting to change places with Mr. Madison, 
alleging that he had a canvas behind the screen on which the work could 
be begun at once. As said, so was it done ; and the painter pretending 
to exchange the portrait just begun for a fresh canvas behind the screen, 
took the opportunity of turning the same canvas upside down, and effac- 
ing the head of the lady, painted that of the President in its place. This, of 
course, was only known afterwards — but neither the lady nor her hus- 
band were pleased, and it was in this way that the family failed to have 
a likeness of Mrs. Latrobe from the hand of the great artist. 

Mr. Latrobe remembered distinctly the appearance of Mr. Madison at 
that time — a man of slight figure, of small stature, but with distinguished 
manners, and wearing, after a still prevailing fashion, his hair in powder. 
Mrs Madison was a tall, beautiful, queenly woman, with a certain hauteur 
of manner. 

An interesting letter was read, written by Mrs. Madison to Mrs. 
Latrobe after the capture of Washington by the British in 1814. Mrs. 
Madison said she left the White House only two hours before the enemy 
arrived. She barely had time to send away the silver and Stuart's por- 
trait of Washington, which she cut from the frame. Such desolation she 
never saw as that which the British left behind them ; but men said the 
city of Washington was destined to be greater than ever. Mr. Latrobe 
described the old Capitol and the famous Hall of Representatives of which 
his father was the architect. The British officer who had been deputed to 
lire the building said, upon entering that stately Hall, <* It is horrible to 
burn anything so beautiful." Rockets were at first discharged into the 
dome, but this method of igniting the building proving unsuccessful, 
furniture was piled together in the middle of the chamber and then set 
on fire. Mr. Latrobe remembered attending the inauguration of Monroe 
at the time the Capitol was being rebuilt. He said he rode in the proces- 
sion, which formed in front of a platform at the temporary quarters of 
Congress — (the Capitol Prison, well known during the late civil war). He 
remembered seeing Monroe and Madison as they stood side by side. 
Monroe was the taller man, but he was much heavier-looking and by no 
means so attractive personally or so distinguished in manner as Madison. 
Afterwards, there was a public reception at Mr. Monroe's residence, when 
any one that chose passed through the rooms and shook hands with the 
President. After the inauguration, Mr. Latrobe's attention was more 
attracted by the beauty of Mrs. Monroe than by the appearance of her 
husband, the President. 

In 1832, the year of the cholera epidemic, Mr. Latrobe, when on his 
way to Virginia Springs, visited the Madison family at Montpclier. He 
carried a letter from his mother to Mrs. Madison. He found her looking 
much the same as fifteen years before. Her husband was greatly changed. 
He was now an invalid, lying upon a low couch, — an emaciated, mummy- 
like, little old man, with a weazened face, but with eyes still brightly 
sparkling. The young man sat by the bed-side of the old statesman from 
eleven o'clock A. M. until dinner, from which Mr. Madison finally called 



him away in order to resume the conversation, which continued without a 
break until dusk. After tea, the talk went on until bed-time. The next 
morning, Mr. Madison talked for half an hour longer, when Mr. Latrobe 
took his departure. During this long interview, the latter frequently 
expressed the fear lest Mr. Madison might be overtasking his strength. 
"Not at all," said Madison, "the only part of me that is sound is my 
lungs " He talked almost uninterruptedly, telling of the distinguished 
men he had known, dwelling with manifest pleasure upon his memory of 
Paul Jones, with whom he had had much to do. He spoke at length 
about Virginia and the varied characteristics of its population. He re- 
viewed his experience at the great Constitutional Convention. One strik- 
ing remark stamped itself upon Mr. Latrobe's memory. Madison said, 
^^ The ConsHtulion of the United States h<u two enemies: the one that 
vxmld squeeze it to deathj and the othir that would stretch it to death.^* 
Mr. Latrobe regretted that he could not recall the many pithy sayings 
and the wealth of political wisdom in which that long interview abounded. 
There were so many good things that the mind of a young man could 
not possibly grasp them all. One comfortable saying of Madison's Mr. 
Latrobe recalled with evident satisfaction : " One of the pleasantest amuse- 
ments in summer is to lie upon a lounge in a cool place and read a novel I " 
Mr. Latrobe also gave his recollections of Jefferson, who at one time 
had considerable correspondence with Mr. Latrobe's father in reference 
to architectural designs for the University of Virginia and the old Hall 
of Representatives. Mr. Latrobe also knew Chief Justice Marshall, who 
had visited at the house of the Latrobes in Washington. Mr. Latrobe 
thought the likeness recently published in The Century (December, 1882) 
most admirable. Mr. Latrobe gave interesting reminiscences of John 
Randolph, John Quincy Adams, Henry Clay, and Daniel Webster. 
Charles Carroll of Carrollton, of whom there is an excellent likeness in 
the gallery of the Maryland Historical Society, was also well known to 
Mr. Latrobe, who was once employed to collect Mr. Carroll's rents from 
tenants living only upon fever and ague in the Piny Woods of Anne 
Arundel county. Although of course Mr. Latrobe was unsuccessful, yet 
Mr. Carroll insisted upon paying the young lawyer's fees and expenses 
with scrupulous exactness, down to the last twelve and a half cents. 



The Peninsula Campaign of 1862, by William Allan. 

[Abstract of an informal lecture, ilUistrated by military maps, by William Allan, (for- 
merly Lieutenant Colonel and Chief Ordnance Officer, Second Corps, Confederate Army 
of Northern Virginia), at the Historical and Political Science Association, December 15. 
1882.J 

A view of MoClellan's Campaign against Richmond in 1863 was given 
from a Confederate standpoint, with allusions to recent works on the 
subject, especially Webb, Swinton, and the Papers of Mass. Mil. Hist. 
Society. This campaign may be conveniently divided into four periods : 
the first comprising the consideration of plans, the final adoption of the* 
Peninsula route, and the transfer of the Federal army to Fort Monroe 
(January to April 8] ; the second, the siege of Torktown (April 4 to 
May 4) ; the third, the Federal advance to the Chickahominy and the battle 
of Seven Pines (May 4 to June 1) ; the fourth, the concentration of the 
Confederates and their final attack on McClellan in the Seven Days' Bat- 
tles (June 2 to July 8). 

In the first period the utmost vigilance was required on the part of the 
Confederates to meet their adversaries. The Confederate Government 
could muster in Virginia only about 69 000 men to oppose nearly 
200,000 Federal troops, of whom 140,000 to 150,000 were available for 
aggressive operations. The Confederate forces consisted of Johnston's 
army of 50,000 men, stretching from Winchester to Dumfries, of 
Magruder's force of 11,000 at Yorktown, and of Huger's troops (about 
8,00')) at Norfolk. Johnston, to prevent McClellan turning his position 
at Manassas by way of Fredericksburg or the lower Chesapeake, fell back 
behind the Rappahannock on March 11, and waited the development of 
his opponent's plans. He left Jackson in the Shenandoah Valley to 
watch Banks' corps and prevent the withdrawal ofJB^eral troops from 
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that quarter to reinforce McClellan'a main body. In carrying out this 
purpose Jackson, with 8,000 men, attacked Shields at Kernstown March 28, 
and was repulsed, but he eiTected his object moat fully, for so bold and 
fierce was his attack that not only was the transfer of Banks' troops 
stopped, but in a few days Blenker's division of 10,000 men was detached 
from McUIellan at Alexandria and sent against Jackson, and a few days 
later McDowell's corps of 38,000 men, when about to join McClcUan on 
the Peninsula was detained in front of Washington. In this way McCluU 
lan's available strength was reduced to about 100,000 men. 

Kext follows the skilful and masterly defense of Yorktown by Magruder 
and Johnston. McClellan advanced from Fort Monroe, April 4, with 
68,000 men, leaving the rest to follow. Magruder checked this advance 
with 11,000 men disposed on a lino across the Peninsula from Yorktown 
to the James, and for a week with this handful of men held at bay the 
great Federal army. At the end of that time Johnston's troops began to 
arrive from the Kappahannock. Johnston continued Magruder 's tactics 
and McClellan was forced to resort to siege operations to dislodge the 
Confederates from a line of thirteen miles irt length and manned by greatly 
inferior forces. The Confederates could make no adequate resistance to 
McClel Ian 's siege train, and consequently when the Federal batteries were 
ready to open, Johnston (unexpectedly to his enemy) evacuated Yorktown, 
May 4. Ue had gained a month for the concentration of the Confederate 
forces. 

The Confederate retreat up the Peninsula was well managed. When 
the Federals pressed bis rear at Williamsburg, Johnston turned upon 
them and so punished McClellan 's advance that the pursuit on that line 
was not resumed for several days. The movement of Federal troops to 
the head of York River, a day or two later, to fall on the Confederate 
flank, was as promptly checked. Both York and James rivers being in 
possession of his enemy, Johnston retired slowly across the Chickahominy 
and took up a position covering the north and east approaches to Richmond. 
McClellan advanced to the Chickahominy, and the Federal Government, 
yielding to his urgent appeals for reinforcements, ordered McDowell with 
40,000 men to join him by way of Fredericksburg. The Confederates 
determined to give battle to McClellan before McDowell could join him. 
This design was greatly facilitated by the opportune movements of Jack- 
son in the Valley, who, by routing Banks and advancing to the Potomac, 
created such a panic as to cause the recall of McDowell. Seizing this 
opportunity Johnston on May 81, attacked the two Federal corps, which 
were on the south side of the Chickahominy and defeated them. These 
c>)rps were only saved from utter rout by the timely arrival of Sumner, 
who crossed the flooded river and hastened to their assistance in time to 
check Johnston's progress. Next day, the desultory fighting gave no 
decisive advantage to cither side. The Confederates obtained little or no 
advantage from this battle beyond the delay and caution caused in the 
movements of the Federals. Oen. Johnston was disabled on May 81, and 
next day Gen. Lee was assigned to the command of his army. 

The lust period of five weeks covers Gen. Lee's operations against 
McClellan. Lee began to prepare at once for another attack upon the 
Federal army. He gathered all the troops the government could spare. 
Ue skillfully availed himself of Jackson's brilliant operations in the Shen- 
andoah Valley, and by making a feint of reinforcing him for another 
advance towards Washington and then swiftly withdrawing Jackson and 
all his troops to Richmond, he managed to keep 60,000 Federal soldiers 
idle in Northern Virginia while he united Jackson's forces with his own 
in attacking McClellan. By this means he swelled the Confederate forces 
to 89,000 as against 106,000 Federals. When all was ready he concen- 
trated two-thirds of his army against one-third of McClellan 's which was 
north of the Chickahominy, while he left the other third to hold the lines 
in front of Richmond against the two-thirds of McCleilan's forces which 
vere south of that stream. He, in this way, completely defeated McClei- 
lan's right wing, and by seizing his depots and communications forced 
the Federal commander to seek a new base on the James River. He con- 
tinued to press the retreating army, inflicting serious damage at Frazier's 
farm, June 30, and receiving a severe check next day at Malvern Hill, 
which enabled McClellan to reach the shelter of his gunboats at Westover. 
Though the Federal army was not destroyed, the campaign against Rich- 
mond was completely frustrated, and President Lincoln wisely withdrew 
McClellan once more to Alexandria. 



The Army of Northern Virginia achieved nJ^^j svbstantial success in 
this campaign against superior numbers and ^<l^^P^entf but Gen. Lee had 
not been able in his one month of command to mould it into that admira- 
ble and perfect instrument, which afterwards surmounted such difliculties 
and won such victories, as to lead a gallant foeman to declare that it " will 
deservedly rank as the befet army which has existed on this continent" 

Talk about the campaign and Gen. Lee was continued for some time 
after the address. In reply to questions the speaker said, that when the 
magnitude of results is compared with the means by which they were 
achieved, no officer commanding a large army on either side in the late 
war, is to be compared with Gen. Lee ; and he thought this was rapidly 
becoming the opinion of those who fought against, as well as of those who 
fought under, the Confederate flag. 



Municipal PoliUca in Baltiinore^ by John C. Rose. 

[Abstract of a communication made to the Univenitj Historical and Political Science 
Association, Januarj 6, 1883]. 

Universal manhood suffrage exists in Maryland subject to the usual 
exceptions in the case of convicts, aliens, and persons of unsound mind. 
According to the census of 1880, there were 86,841 males over 21 years of 
age in Baltimore. Of these, 47,169 were native white, 25,717 foreign white, 
and 18,455 colored. 

Third parties have played little part in Baltimore politics. One of the 
Incidents of the great railroad strike of 1877, was a fight in the streets of 
Baltimore between the militia and the mob, in which ten or eleven of the 
latter were killed. In the generally unsatisfactory condition of labor at 
the time, a Workingman's party was a very natural outcome. It showed 
a considerable degree of strength in the campaign of that year, but sank 
into utter insignificance afterwards. There have been two serious bolts 
from the dominant party, in 1876, and in 1882. In each instance the 
seceders formed a coalition with the Republicans, and in the latter year 
the coalition was successful. With this exception the Democratic party 
has for fifteen years been uniformly successful and has controlled every 
department of the city government. 

On National questions the strength of the two parties is about as three 
to two. The Republicans can poll about 28,600 votes to 82,500 cast for 
the Democratic ticket. The white voters, however, are Democrats more 
than two to one. The colored vote is almost unanimously Republican ; 
the great bulk of the foreign vote is Democratic. 

One of the serious grounds of complaint for many years was the condi-' 
tion of the registration lists. There bad been no new registration since 
1867. The annual revisions were made by a single officer in each ward. 
Some of the wards then contained over 6,000 voters. The inevitable result 
was that the lists contained the names of many dead, removed, and dis* 
qualified people. The number of names upon the registration books was 
considerably greater than the entire number of males over twenty-one 
years of age as shown by the census. In 1882, when the Legislature made 
provision for a new registration, the system was unchanged. There was 
to be then a new registration ; but after it was once made the lists were to 
be annually revised as heretofore. There is much reason to fear that, in 
a few years, things will be in as bad a condition as formerly. In a large 
city, where there is considerable shifting population, a registration annually 
renewed seems necessary to preserve the purity of the lists. 

Primary elections in Baltimore as elsewhere, had, it was generally 
believed, ceased to meet the object of their creation ; fraud and corruption 
not seldom controlled their results. It was felt that whatever a primary 
election of a voluntary political party might be in theory, in practice it 
constituted an important part of the machinery of government, and should 
therefore be regulated and controlled by law. 

The Legislature in 1882 passed an Act for the regulation of the primary 
elections of those political parties who should place themselves under its 
provisions. The Act was so carelessly drawn as to be in all probability not 
practically enforceable. It is interesting, however, because it is the first time 
in this State that the law-making power has taken notice of the internal 
organization of political parties. The law imposes specific duties upon the 
city executive committee of a political party and upon the dek>gatcs to its 
city convention. Though legalized primaries are probably expedient, it 
should not bo forgotten that they tend to make more rigid the party 
machinery and render it less susceptible of change or modification. 
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Mmey and its Functions^ by Richard T. Ely. 

[Abstract of a paper read at the UaiTerBlty Historical and Political Science Associa- 
iioo. January 12, 1883, and printed in full in the Banker's Magaaine, Now York, January, 
188aj. 

Attorn pt8 to define money have given occasion for much discussion, 
scholastic wrangling, and verbal quibblings. This has been caused by an 
imperfect analysis of conceptions and a desire to discover unity and sim- 
plicity where there was neither the one nor the other. 

The word money stands for three ideas or conceptions. There is first 
the ordinary or popular use of the word money. What do men mean 
when they utter the word money in e very-day conversation ? The answer 
is to be found in the definition of money given on page 4 of Walker's 
" Money, Trade, and Industry " : " Money is that which passes freely from 
hand to hand throughout the community in final discharge of debts and 
full payment for commodities, being accepted equally without reference 
to the character or credit of the person who offers it, and without the 
intention of the person who receives it to consume it or enjoy it, or to 
apply it to any other use than in turn, to tender it to others in discharge 
of debts or payment for commodities." But there is still another concep- 
tion conveyed by the word money. This is the legal conception. Here 
the law is arbitrary. •' That object is money in the legal sense which is 
used as money wherever the use of money is legally regulated.*' But as 
the essence of legal regulations is declaring a legal tender, whatever is 
legal tender, is money in the legal sense. 

But political economists have formed still a third conception. Accord- 
ing to this politico economic conception, that only is money which per- 
forms aU the following functions. 

First. It must serve directly as a measure of value, and must conse- 
quently possess value in itself. 

Second. It must serve as a medium of exchange. 

Third. It must serve as a means of making payments. 

Fourth. It must perform the function of serving as a store of value. 

The distinction we have made between the three uses of the word 
money renders it easy to answer many otherwise perplexing questions. 
Thus it is often asked : Are bank notes money ? It is not difScult to 
answer this question. It is only necessary to know something about the 
particular bank notes meant, and to be informed as to which conception 
of money reference is made. 



Town and Oown, by William T. Croasdale. 

[AbstrMt of a paper read at the UniTorsitir Historical and Political Science Aasoeiation, 
January 19, 1888; ^nce printed in full in '* TAe Jktjf" Baltimore, January 30, 1883]. 

The paper opened with a reference to the old confiicts between '*Town 
and Gown " in the great English seats of learning and suggested that 
their disappearance has been due to indifference rather than the growth 
of any more cordial feeling between those connected with the higher 
institutions of learning and the mass of the people. Despite such indiffer- 
ence, however, universities and colleges are exerting a growing infiuence 
in creating a wider demand for thoroughness in investigation and accu- 
racy in statement, and this infiuence can be made more direct by univer- 
sity work in matters in which the general public takes an interest. Such 
a work is that the Johns Hopkins University is now doing in its dissemi- 
nation of the knowledge acquired by its studies in institutional history. 
The American people are necessarily interested in political history, and 
nothing in the way of scientific study could arouse the interest of the 
greatest number than that which will show that our institutions are a 
living growth instead of a mere invention by the founders of the 
Republic. This these studies demonstrate, and their usefulness could 



be greatly promoted by the extension of the existing system of co- 
operation between colleges and universities so as to make it include all 
willing to assist in this line of inquiry. Such co-operation would not 
only result in the more rapid gathering of the facts necessary to accurate 
judgment, but promote a cordial feeling between *^ Town and Oown '' 
that would increase public interest in the institutions of higher learning 
and raise up for them advocates and defenders who could effectively 
answer the objections which ignorance offers to the utility of all study 
beyond that commonly described as '* practical.'' There are in eyery 
community many bright minds now the prey to demagogy and the 
pseudo sciences over which the really learned might thus acquire an influ- 
ence which would direct them in the way of really useful work and 
diminish the power which now too frequently dominates such minds. 
The initiative must be taken by college men if such a combination is 
brought about, but once taken the response will be eager and general and 
the result will be a sort of leadership by the higher institutions of learn- 
ing similar to that of the old Italian academies. The paper closed with a 
suggestion that the germ of such an existence for the universities and 
colleges in this Republic may be found in the Athenian grove where 
Socrates taught the first freemen not only the learning of his time, but 
the principles of government and the love of liberty and justice, and 
where teachers and pupils were alike seekers after truth, and •* Town and 
Gown -' were one in a union never broken there or elsewhere without 
detriment to one or the other or both. 



Note on the Brief of Charles J. if, Gutinn, Attorney General 
of Marylandj in die Ckus of Turner vs. State of Maryland^ 
Supreme Court of the U. S., Odober Term, 1882, by H. B. 
Adams. 

[Abstract of remarks made at the Universitj Historical and Political Science Associa- 
tion, January 19, 1883]. 

The point of constitutional law presented in thb case on the part of the 
State of Maryland was that the charge for « outage " upon tobacco grown 
in Maryland, packed, marked, and exported — a charge authorised by the 
Maryland Act of 1870, chap. 291 — was a charge necessarily accruing in 
the administration of the Inspection Laws of this State; and even if this 
charge should be considered as a duty on an export or as a regulation of 
commerce, it was nevertheless constitutional, for, the second sub-clause of 
sec. 10, of Art. I, of the Constitution of the United States, <* reserves, by im- 
plication, to each State, the power to pass inspection laws; and reserves, in 
express terms, to each State, the power to impose such imposts or duties, 
on imports or exports, as may bo absolutely necessary for executing its 
inspection laws." Aside from the constitutional point involved, this case 
is interesting to students of American Institutional History from the fact 
that the defense reviewed (in an historical spirit and by the comparative 
method familiar to all lawyers) the Inspection Laws, not only of Mary- 
land, but of the other older States, all of which derived their standards 
of weights and measures from English statutes, and all of which, at the 
time the Constitution of the United States was adopted, were living under 
those ancient laws and local customs which required the local inspec- 
tion of the capacity, form, dimensions, or weight of packages. From 
such a review of a single chapter of legal history, the continuity of Old 
English forms of law becomes more clearly apparent to the student, and 
the validity of State and local methods of economic administration is 
better understood. 



The dedaion of the State Oooxt in the above case was affirmed bj the Supreme Court 
of the United Stotes, February 6, 188S. 



The following numbers of the UNIVERSITY STUDIES IN HISTORICAL AND POLITICAL SCIENCE have recently appeared : 

IV. Saxon Tithingmen in America. Head before the American Antiquarian Society, 
October 21, IMl. By U. B. Adams. (Price 26 cenu). 

The Studies will be published at monthly intervals. A limited edition only of each 
monographic number will be issued and a price will be set upon each as soon as it appears. 
By paying three dollars in advance, subscribers may avoid the inconvenience of small 
remiiUnces and be assured of receiving, at lower rates, the first twelve numbers, com- 
prising more than twelve papers and from 800 to 400 pages. 



I. An Introduction to American Institutional History. By Edward A. Fbrbmak, 

With an account of Mr. Kreemau'a visit to Baltimore, by the Editor, republished 
from the Johns Hopkins University Circular, No. eo. (Price, 26 cents). 

II. The Germanic Origin of New England Towns. Read before the Harvard His- 

torical Society, May 9, iSSt. By H. B. Adams. With Notes on Cooperation in 
University Work. ( Price. 40 cents}. 

III. LocjI Qovernmeot in Illinois. Reprinted from the Fortnightly Review. By 

Albkbt tin aw, a. B. Iowa College, 1879; Johns Hopkins University, 1881-2: and 
Local Government in Pennsylvania Read before the Pennsylvania Historical 
Society, May 1, 1832. By £. H. i>. Gould, A. B. Victoria Unlverelty, 1881 ; FeUow 
In History, Johns Hopkins University, 1882. (Price 30 cents). 
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REPORTS OF RECENT LECTURES AND ADDRESSES. 



I,— Mr, Seymour Haden^s Course on Etching. 

Mr. SsYMOUB Hadxn, of London, the well known etcher, gave three 
lectures on Etching in Hopkins Hall, January 2, 8, and 4, in which he 
discussed the principles ana practice of the art of which he is a master, 
and gave some historical and critical remarks on the etchers of other 
times. A number of gentlemen of Baltimore, owners of etchings, placed 
on exhibition in the parlor of the Wednesday Club some two hundred 
illustrations of the art, the work of Durer, Rembrandt, Jacques, Whist- 
ler, and Uaden ; and a reception was given to the lecturer in the exhibi- 
tion room on Wednesday evening. 

BiBLIOGRAFHT. 

The following reference list of books was used by Mr. Haden in connection with his 
lectures. 

HortocA.— Le Pelntre-GnTeur. T. 81. 8vo. 

Blancy {%<>«.— L'CEuTre complet de Bembraudt. T. 2. 8to. 

Boue^ A,—Tnie\A dee manieres de GraTer, e£c. 

BrpaH.—A Biographical and Critical Dictionary of Painters and Engrarers. 8 rols. 8to. 

Dupletsit, Geo.— Uiatoire de la Gravare. 4to. — Les Merreilles de la Gravure. Sto. 

JIamerton, P. O.— Etching and Etchers. 8to. 

Neineken (von), C iT.— Id6e G6n6rale d'une collection d'Estampes. 8vo. 

NagUr^ Dr, O. JT.'-Keues AUgcmcines KQnstler-Lexikon. 22 Bde. — Die Monogram- 
miaten, etc. 4 toU. 8vo. 

OUUyt W, Youfiff.—An Inquiry into the Origin and early History of Engraving upon 
Copper and Wood. 2 toIs. 4to. 

Pwriheyt Giufav.— Wenael Hollar. BeechreibendesVenelchniss seiner Kupfentiche. 8to.— 
Nachtrfge und Yerbesserungen sum Veraelchnlsae der Hollar'schen Kupferstiche. 
8to. 

PtutaoaiU, J. A— Le Peintre-GraTeur. T. 6. 8to. 

Fiolf Ai^2iie.-~Catalogue raisonnd des Ektampes graT^ee i I*eau-forte par Claude GellC. 

PfiiU OMeetar, Tke.^An Introduction to the Knowledge neoeaaary for forming a Col- 
lection of Ancient Prints. Small 4to. 

Bobertf Dvmemtf, A. P. F.—la Peintre-Grareur Fran^ais. T. 8. 8vo. 

Sti^mour Uaden, J*.— About Etching. F. Keppel, New York. V . 1. — The Etched Work 
ofBembrandt. McMUlan. V.l. 8to. 

AlAeby, &— Prlncipia Typographia. BY. Folio. 

SfrvU, Joseph.— A Biographical Dictionary of Engravers. 2 rols. 4to. 

ThauHng, ilforttc.— DQrer, Geechichte Seines Lebens, etc. 8to. 

Wyber, ifermafiji.— Ottalogue des Estampes Andennee. 8to. 

WilUhin, W, jr.— Aa Introduction to the Study of Ancient Prints. Y. 2. 870. 

WiUon. Thot,—A DescriptlTO Catalogue of the PrinU of Bembrandt. 8vo. 

Zani^ AbbaU P.— Material! per serTlre. 8vo. 

IL—Mr. Story' 8 Lecture on Michel Angelo. 

Mr. William W. Stoby, of Rome, the author of «* Roba di Roma," 
and well known as the sculptor by whom the statue of George Peabody was 
modelled for the city of London, delivered a lecture on Michel Angelo, in 
Hopkins Hall, January 15, at 8 p. m. The lecture was an eloquent dis- 
cussion of the works of the great Italian artist, — poet, sculptor, painter, 
and architect, — with graphic pictures of the limes in which he lived, and 
frequent references to his great contemporaries. 

IIi.—Brofes8or Corson's Course on Enyllsh Verse. 

Professor Hiram Cobson of Cornell University, author of an '* Hand- 
book of Anglo-Saion and English,'' and one of the Vice-Presidents of the 
Browning Society, has been delivering a public course of lectures in Hop- 
kins Hall, January 10-81 ; five of which were devoted to the Esthetics of 
English Verse and Prose and five to the Ideals of life and spiritual vitality 
exhibited in the poetry of Alfred Tennyson, Robert Browning, and Eliza- 
beth Barrett Browning. 

Two clubs for reading Browning were begun during his visit. 

The scope of the lectures is indicated in the following scheme. 

1. Wedne$day^ January 10 : Introduction to the course on the iEsthetics 
of Verse; Poetic Forms employed as the conductors of the indefinable ; 
poetic feet, metres, stanzas, etc., due to the nifying action of feeling ; their 
enforcing and combining agencies: accent; vowel and consonantal melody. 

2. Thursday f January 11: Enforcing and combining agencies con- 
tinued: Harmony; Rhyme; Varied Metre; Exceptional Feet ; analysis 
of the Spenserian Stanza ; adaptation of the stanza to pictorial effect. 

3. Friday, January 12: The varied toning of the Spenserian stanza as 
employed by other English poets, Thomson, Shenstono, Keats, Shelley, 
Lord Byron, etc.; stanza of Phineas Fletcher's Purple Island; of Qiles 
Fletcher's Christ's Victory and Triumph ; analysis of the stanza of Shel- 
ley's Ode to a Skylark ; of the stanzas of Tennyson's In Memoriam, The 
Two Voices, The Palace of Art, The i>aisy, To the Rev. F. D. Maurice, 
etc. 

4. Wednesday^ January 17: Early Blank Verse ; the Earl of Surrey's ; 
Norton's; Sackville's; Marlowe's; development attained by dramatic 



blank verse when Shakespeare began to write ; development of Shake* 
speare*8 verse from the recitative to the spontaneous form ; Characteristics 
of the Recitative form ; of the Spontaneous form. 

6. 7%unulay, January 18 : The Spontaneous form continued ; Shake- 
speare's distinctive use of Prose and Verse; the Latin and the Anglo- 
Saxon element's of Shakespeare's English, and the monosyllabic vocabulary, 
in their relations to the intellectual, the emotional, and the dramatic ; 
general recapitulation. 

6. Friday y January 19 : Introduction to the course on poetic ideals ; a 
poet's ethical system or philosophy of life, the true basis of poetical criti- 
cism ; Matthew Arnold and Professor Edward Dowden as poetical critics ; 

' Poetry, not explicit but implicit philosophy and ethics ; the poetry of the 
first quarter of the 19th century ; Wordsworth, Byron, Shelley, Keats, 
and Coleridge ; the infiuence of the French Revolution in the unfolding 
of the ideas which have since vitalized English poetry; Tennyson's 
«* Poems chiefly lyrical," 18S0, indicative of a new order of poetry ; the 
ideals exhibited in his "The Poet," and "The Poet's Mind;" John 
Stuart Mill as a poetical critic; Tennyson's Poems, 1882; the poetical 
ideal embodied in " The Lady of Shalott." 

7. Wednesday t January fS4 : Hawthorne, a truer Lady of Shalott than 
Tennyson ; Tennyson's institutional creed ; a reactionary product of the 
revolutionary spirit ; his poetry the most distinct expression of the refine^ 
ments of 19th century English civilization and culture; the most empha- 
sized and most vitalized idea of his poetry : the highest order of manhood, 
a well poised harmoniously operating duality of the active (or intellectual 
or discursive) and the passive (or spiritually susceptible) ; the informing 
idea of "The Princess," "In Memoriam, "and "The Idylls of the King;" 
the undramatic cast of Tennyson's genius ; similarity of his genius to that 
of Spenser ; it tends toward allegory and personification rather than the 
creation of active character ; his characters exhibit bat little of '* the mys- 
tery of vital movement." 

8. JTiursdayt January f5.* Appearance of Browning's <' Paracelsus" 
in 18S6; the strong transcendental cast of genius revealed by the poem; 
it strikes the key-note of all his poetry; his ideals of spiritual vitality; 
his poem " Popularity," as imaging forth the great function of the Poet; 
" the value and significance of flesh," as presented in his poetry. 

9. Friday, January !B6: The spiritual and intellectual regeneration 
and adjustment, induced through exalted personalities, a cardinal idea in 
Browning's poetry ; the idea l^ing up to Christ as a realization of the 
spiritual potentialities of man ; Art, a representative of personality. 

10. Wednesday f January SI: On the charges of obscurity advanced 
against Browning ; the constitution of his favorite art-form, the l>ramatio 
Monologue; the ideals exhibited in Mrs. Browning-s "Aurora Leigh;" 
general recapitulation. 

IF.— Professor G. S. Morris's Fhiiosophical {bourse. 

Professor G. S. Mobkis, who has given annually for several jexn a 
public course of lectures on the History of Philosophy, has this year 
repeated in Hopkins Hall, a course on the relation of Christianity 
and Philosophy, which were prepared to be given on what is known 
as the " Ely Foundation " in the Union Theological Seminary of New 
York. 

A pamphlet of ten pages, too long to be reprinted here, was distributed 
to the auaience, in order to indicate in detail the topics to be considered. 

v.— Mr. Harrises Lectures on New Testament Chreek. 

Mr. J. RxNDSL Habbis, late of Clare Co11e|ro, Cambridge (Eng.), has 
delivered two public courses of lectures in Hopkins Hall, to an audience 
largely composed of clergvmen and theological students, and students of 
New Testament Greek. The first course of six lectures, was an Introduc- 
tion to the Critical Study of the Greek Testament, and was intended to 
lead to the formation of a class in that study, which was subsequently 
organized. This course was followed by five lectures on the Epistle to 
Diognetus. 

Subsequently in two lectures Mr. Harris described the methods he has 
followed and the results he has reached in a recent investigation of the 
structure of the ejirliest manuscripts of the New Testament. The sub- 
stance of these two lectures may M seen by referring to the abstract (p. 
61) of his paper before the Philological Association. 

VL—Mr. Uhier's Lecture on the Geology of Baltimore. 

Mr. P. R. Ubler, Librarian of the Peabody Institute and President 
of the Maryland Academy of Sciences, delivered a lecture before the 
Naturalists' Field Club in Hopkins Hall, January 7, at 8 p. ra., on some 
of the Geological Features of the Baltimore Area. His audience wss 
mainly composed of those who are interested in the natural history of this 
region. He has furnished an abstract of the lecture, which is given 
on page 62. -^ '-j — — ~^ 
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CORRESPONDENCE. 



EZTBAGTS raOM &KCEKT NOTSS OF Mr. J. HaMMOHD TO 

Pkofsssor Sylykstsb. 

Buekhurst Hill^ Essex, England, December f , 18SS, — I send you here- 
with a paper on the solution of the differential equation 
d . ^ d , _ 

About a year ago I commenced working at the Theory of Equations, 
intending to write an elementary treatise on the subject, when Messrs. 
Burnside and Pan ton's book was published and I abandoned my design. 
Then I worked for some time on tne Symmetric Functions for the Quintic 
and obtained a result which is generalized in equation (9) of the present 
paper. Thinking that this result would prove the Fundamental Postulate 
of the Theory of Tamisage, and being tnen a firm believer in its truth, I 
commenced this paper some months ago. Until a day or two ago all the 
evidence I had collected was in favor of the Postulate, when I found, as 
I believe, a genuine exceptional case in which the Postulate is not true. . . . 

I did not find this case out by searching for it, in fact, it was the result 
of pure accident. The discovery of equation (9), i. e. of the Standard 
Form of Syzygants, was to a great extent also accidental. 

December 4, 18S2. — After my letter and paper were posted on Saturday 
evening, I saw my way to a proof that those ground- forms that can be 
obtain^ by Tamisage by means of the Fundamental Postulate, (and I 
believe I am right in saying that exceptional ground -forms will not in 
any way interfere with these), may all be obtained from the first block of 
the numerator of the representative ground-form in which the coefficients 
arc positive. In a future number of the American Journal I hope to give 
a proof of this, and to say something more about ground-forms and Syzy- 
gants of Binary Quantics. 

I think I shall be able to establish the following facts beyond doubt: 

(1). The Fundamental Postulate holds in the case of ground-forms of 
degrees 2, 8, 4, when there are no Syzygants. 

(2). It also holds for all sources whose weight is not greater than 10, 
whatever be the order of the Quantic; for weight 11 it holds except in 
the case (5.18) for the Septimic (which I ^ve m my paper as a disproof 
of the Postulate], t. e. there is only this single case of failure for weight 
11, Quantics higner than the Septimic giving no case of failure. 

(8). In the general case of sources of weight to for the n-ic, the Postu- 
late holds for all sources of degree superior to one limit (say X^), or infe- 
rior to another (say X,) The values of these limits depend on the values 
of w and n, and in many cases are such that the upper and lower limit 
close up and squeeze out the intermediate zone, for which the Funda- 
mental Postulate cannot be proved to hold, and in which alone the excep- 
tional cases can occur. 

(The case (5.18) for the 7-ic weight 11 is the simplest case in which this 
intermediate zone exists, where it is represented by one form only). 



Above the upper limit (A^) there are no ground-sources, below the lower 
are no Syzygants. 

The cases of weights 8 and 10 given in the specimen table sent with my 
paper I have since verified, so that I am sure of my ground up to weight 



[Mr. Hammond's paper oontaiiiing his remarkable diaeorery of the groand-form to the 
7-ic (whose touree is the same as that of the groand-form of deg.order 5.8 to the Quintic), 
coexisting with a Syzygant of the same type, will appear in Mo. 3 of the current rolume 
of the American Journal of ifaMeaMiKof ]• 



On ▲ LETTSR OF Faa DS BRVNO RV8PECTIK0 ▲ BSCSNT 
PAPER BY W. P. DURFEE. 

M. Fail de Bruno, in a letter to Mr. Sylvester, calls attention to the 
fact that a table similar to Mr. Durfee's, on the Symmetric Functions of 
an equation of the 12th d^ree, printed in the last number of the Amen>' 
can Journal of Maihematics, has been published almost simultaneously 
in Vol. 46 of the Transactions of the Imperial Academy of Vienna by 
Mr. Rehorovsky, of Prague. Mr. Durfee*s table, it is right to state, was 
calculated and nearly completed by him in the year 1881, and forwarded 
to Professor Svlvester among his testimonials in support of his candidature 
for a fellowship at the Johns Hopkins University. The contemporaneous 
publication of the two tables, which are differently arranged, will serve a 
useful purpose in confirming the accuracy of each, and leading to a detec- 
tion of any accidental errors of computation or typography that may exist 
in either of them. 



LiDDSLL AND SOOTT'S OrBSK LeZICOK. 

In the preface to the new edition of Messrs. Liddell and Scott's Greek 
Lexicon the editors have ascribed to Professor Goodwin and myself the 
authorship of a number of articles, specifying dv, », iirel, iare, 2va, dircaf, 
6rt, ^TT^re, oir, yui^, irpiv. From their statement it does not appear whether 
those articles were prepared jointly or severally, and it is only due to 
Professor Gk)odwin to say that he is not responsible for iare, <va, dn-uC) 
ov, fi^f irpivj which 1 undertook to prepare. On comparing these articles 
with the originals, I find that they have not onljr been abridged to 
suit the limits of the Lexicon but modified to suit the views of the 
editors, so that I cannot fairly be held responsible for the false accentua- 
tions, false spellings, and false grammar that are due to the manipulation 
or the carelessness of the editors — mistakes which I had no opportunity of 
correcting, as I received no proofs of the articles thus abridged and 
modified. B. L. Gildbrsleeye. 



RECENT PUBLICATIONS. 



Martin, H. Nbwbll and W. A. Moalb. Handbook of Verte- 
brate Dissection: Part L How to Dissect a Ohelonian. 
Part IL How to Dissect a Bird. {New York : Macmillan 
& Go,, pp. 174, 1^.) 

The second part of this handbook, which has recently appeared, relates 
to the zoological position and anatomy of the domestic pigeon. The object 
of the series is explained in the preface to Part II as follows : 

" Our intention is not to enable a student to determine species, but to 
give the youns morphologist practical directions assisting nim to learn 
for himself what a fish, an amphibian, a reptile, a bird, and a mammal 
are, when considered from an anatomical point of view and contrasted 
with one another. Specimens and generic cnaracters sire therefore hardly 
touched upon. The collector who desires to find out the name Of any 
given bird, must seek the diagnostic characters of the various species else- 
where ; so far as American birds are concerned, this classificatory ^ork 
has been so well done by Coues in his Key, that it would be presumptuous 
to attempt to improve it. What we have sought is to give sucn directions as 
will enable the student who follows them to have a good knowledge of the 
anatomical characters of the Birds as a group of vertebrates, paying little 
heed to the minor differences which exist between different birds. 
Accordingly many points of structure not particularly avian have been 
treated with much less detail than those which are ; the bird's skeleton is 
so very characteristic that it has been treated in considerable detail, while 
on the other hand, only such muscles have been described as present pecu- 
liar characteristics in all or most birds, and so throughout. 

«( It is due to Dr. Moale to state that almost the whole work of preparing 
this volume and seeing it through the press has fallen upon him." 



Morris, G. S. Syllabns of Eight Lectures on Philosophy and 
Christianity. {Baltimore, 1883, pp. 10, 8^.) 

This syllabus was prepared for use in connection with the course of lec- 
tures recently delivered by Professor Morris, on the "Ely Foundation,'' 
at the Union Theological Seminary, New York, and repeated at the 
Johns Hopkins University. 

Dewst, J. The Metaphysical Assumptions of Materialism. 
{Journal of Speculative Philosophy, April, 1882, pp. 5, 8"*.) 

This paper is an attempt to show the failure of materialism as a philo- 
sophic system on the ground that it cannot get its necessary basis without 
assuming postulates which are destructive to the system. An effort is 
made to show (1) that while materialism is monistic, it is obliged to 
assume an original dualism, and (2) that while it declares matter to be 
substance and cause, it is obliged on any scientific theory of knowledge to 
declare mind substantial and causal in order to get the knowledge that 
there is any substance and cause behind phenomena. 

DxwsT, J. The Pantheism of Spinoza. {Journal of Specula- 
tive Philosophy, July, 1882, pp. 9, 8^.) 

In this paper the existence of contradictory postulates in Spinoza's defi- 
nitions and axioms is pointed out; and an attempt made to show that it is 
only by these contradictions in the premises that he is able to work out 
the apparent reconciliation of the infinite and the finite in his Ethics. 
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THE LIBRARY OF THE LATE DR. J. C. BLUNTSCHLI 

PROFESSOR OF LAW IN HEIDELBERQ. 



ITS PRESENTATION TO THE JOHNS HOPKINS 
UNIVERSITY. 

The library of the late Professor Bluntschli, presented to this University 
by some of the German citisens of Baltimore, was formally received by 
the Trustees, at an assembly in Hopkins Hall, Wednesday, December 20, 
1882. The hall was filled with an audience chiefly composed of the 
officers of the University, the students of historical and political science, 
and the donors of the library. Several of the judges and some members 
of the bar of Baltimore, had also assembled to meet the Chief Justice of the 
United States, present by invitation to take a part in the exercises. A 
portrait of Bluntschli hung over the platform, and in a convenient case 
were placed as a memorial of the deceased jurist, his own writings, printed 
and manuscript, which formed a part of the gift. 

The subscription was promoted by the efficient aid of Professor G. F. 
Baddatz. 

The names of the donors were as follows : 



G. A. YON Lino IK, 
August Voqklkr, 
H. H. Graui, 
W. Enabb ds Co., 
F. Baine, 
Louis Mullbr, 

GlKSKK & NiKMANNi 

g. h. fokster, 

Gkobqk William Sattlsr, 

E. L. Pklqner, 

Louis Dohm e, 

I>B. George Reuling, 

Louis P. Hen high ausek, 

H. G. HiLKEK, 

Hekrt Lauts, 
C. A. Albebti, 



Charles A. Yoqeleb, 

G. A. LlEBIQ, 
KOBERT LeHR, 

Yon Kapff & Arens, 

A. KUMIfER, 
A. HOEN & Co., 
Christian Ax, 
G. W. Gail, 
O. H. Berg, 

G H. SCHLENS ft Co., 
W. H. RiTTLBR, 

Rogge & Koch, 
A. C. Meter & Co., 
Edward Block, 
John Hinrichs, 
£. B. Wbnck. 



In their behalf. Col. F. Raine, Editor of the Deutache Oorreapondent, 
spoke as follows : 

Mr, PreMent and Qeniletnen of ih4 Board of IV'ustees: 

It is with feelings of no ordinary pride that I approach you to-day as 
the s]^okesman of a number of mv friends of German birth, to present to 
your institution of learning the library and manuscripts of one of the most 
celebrated law-teachers of the age, professor Johann Caspar Bluntschli. 
Bluntschli died lately and when the family of the deceased offered his 
library for sale, it was Baltimore's good fortune to become the purchaser 
of the works of a man, whose fame has placed him in the foremost ranks 
of those noble minds who have devoted their whole lifetime to the study 
of law — the study of law, which, as an eminent writer of the past re- 
marked, ** relates to the interests of the human race, than which there 
ought to be nothing more important to man.'' (^^Qiiaepertinmi ad hom^ 
inum utUitatemj qua nihil hamini ease debet antiquUis.") 

The suggestion to make Bluntechli's library *• Baltimore's own," came 
from gentlemen identilied with your school of learning. 

Credit is due to Dr. Adams as well as to Professor Raddatz. Professor 
BiddatE interested a number of gentlemen ef German birth in the pur- 
chase and presentation 'of the library to the Johns Hopkins University, 
an institution which in its organization and work has recognized much of 
what German scholarship has accomplished in the past and present 

And here I may be permitted to add that a strong mixture of German 
idealism with American realism must in the course of time aid much in 
giving a loftier impulse to the development of our national character. 

The appeal to purchase the library met with a ready response, the re- 
quired sum was placed in the hands of responsible agents, and the books 
and manuscripts, embracing some 8000 volumes, have found, free of all 
expense, their future home in one of your buildings, which, in honor of 
its now occupants you have dedicated to the memory of the man whose 
inheritance is placed under your charge; an inheritance to attract the 
student and to gratify his desire for knowledge and learning, «*in which 
we think it is honorable to excel." 

Bluntschli was at the time of his death one of the great authorities of 
Heidelberg's law school. You can trace in his works the powerful influ- 
ence of the teachings and philosophy of such renowned men as Savigny, 
Bchleiermacher, Niebuhr, and others. 

As successor to Prof. Robert von Mohl, he devoted with noble zeal all 
of his energies to the religious and civil emancipation of the German 
people, regardless of reactionary influences which too often, by the be- 
stowal of political favors, seek to embarrass free and independent thought, 
yea. Prof. Bluntschli became under Germany's monarchical system more 



liberal than he had been under the republican rule of his Swiss father- 
land. 

I leave, however, a more thorough characterization of Bluntschli to 
abler minds, and especially to one of the ffentlemen, present here to-night, 
who himself studied under the celebrated Professor in Heidelberg. 

Boston bought the library of the German poet Freilierath ; the Cornell 
University, the library of the German philologist and Sanskrit scholar, 
Bopp ; and Baltimore adds to-day to her treasures the works of Bluntschli, 
who, though born in Switzerland, was eminently German in his ideas. 
Rich in all of the noble gifts of nature he was most distinguished by the 
rarest — clear judgment and faithful interpretation of the law. 

In thus dedicating Bluntschli's library to the Johns Hopkins Univer- 
sity, I express the hope that the volumes, now placed upon your shelves, 
may prove to the students of history and law an incentive to further re- 
search, a greeting from the " Vaterland " to the last home of the Teutons. 

1 congratulate both donors and donees, the flrst for having expressed 
in a practical manner their appreciation of this noble institute of learn- 
ing, the latter for becoming custodians of a library which must prove of 
great benefit to professors and students in acquiring *' sacred, substantial, 
never failing bliss." 

Hon. George W. Dobbin, President of the Board of Trustees, made 
the following reply : 

OoL Raine and Oenilemen : 

The Trustees of the Johns Hopkins University, and the body of learned 
men who conduct its teaching, accept this liberal gift of the late Professor 
Bluntschli's library with grateful thanks. 

Though not long in existence, the University has been the recipient of 
kind favors, in the form of books, at the hands of its friends, but no gift 
has approached the importance of that which they now owe to you. 
Great as is its value considered in the light of the good it will achieve, it 
has to us a signiflcance beyond that, the worth of which it is diflScult to 
estimate. It is a token of your approval of the course of the institution, 
and an earnest that it mav count you among its steadfast friends. Know- 
ing you to be representative men of that great body of American citizens 
who, by immigration and descent, have added to our population an ele- 
ment second to none other, we appreciate your approval as of priceless value. 

Indeed, our relations to your fatherland in an educational aspect, are 
of the closest kind ; for what problem in science, — what question in liter* 
ature, — what disputed point in history, can be considered as satisfactorilv 
examined before the results of German research have been availed of. 
Our own estimate of the excellence of German scholarship and University 
teaching is attested by the fact that we have profitably borrowed many 
of their methods, and by the further fact that no scholar presents himself 
to us for our instruction as better accredited than one who brings with 
him the diploma of a German University. 

In another aspect your gift is most noteworthy. It is a mistake to 
suppose that any institution whose mission is to attract young enquiring 
minds within its walls, and by the instruction and instrumental means 
afforded there to lead them to the eminence of the highest scholarship, 
can succeed without the encouraging and fostering care of the people 
among whom it is placed. This sympathy and thik help must come not 
only in the form of verbal approval, but it must be attested by other more 
suMtantial witnesses. In the historv of other kindred institutions we 
know that libraries have been founded, — chairs have been endowed,— 
buildings have been erected, — ^thus commemorative of names that will 
never m forgotten. We have no reason to suppose that prosperous Balti- 
more will, in the progress of time, be behind in this race of well doing; 
and if we needed confirmatory assurance of this fact, we might well find 
it in the recent gift, by a lil)eral citizen to the people, of a free public 
library. Thus it is that names which, however estimable in private life 
would be known only to the veneration in which thev lived, come to be 
perpetuated in association with instrumentalities which will be active for 
good through all future time. 

In this direction of enlightened well doing, in our career, you have the 
merit of being the pioneers, and you have the proud honor of having 
transferred and commemorated, by an enduring memorial, the fame of 
Bluntschli, already illustrious, to a new sphere of culture where it will 
never die. 

In still another aspect we have reason to thank you for this gift, by 
which you have bestowed upon us a library the like of which, in its wealth 
of history and political philosophy, is not to be found elsewhere. To no 
nation more than to us, as a self-governing people, is the study of these 
subjects more necessary and more profitable. 

Meed we assure you. Gentlemen, that your generous gift shall be indus- 
triously and profitablv used ? We are glad to believe that we have already 
in our teaching staff, young, vigorous, and active minds, who received 
their lessons from the lips of Bluntschli himself, and who have already 
shown that they are the worthy scholars of a great master. To them, and 
to others who may from time to time, in the growth of the University, 
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be added to them, will be committed the use of these volumes. From 
these historical treasures the j will teach truths of political philosophy in 
its broadest sense, and considering themselves but the trustees for your 
sons and your sons' sons, they will make them through the power and 
instrumentality of your gift, true political philosophers, — the proper 
synonym of good citizens. 

Dr. H. B. Adams, a former pupil of Bluntschli, delivered a short com- 
memorative address. 

The speaker illustrated Bluntschli 's life by reference to his works and 
taanuscripts which had been brought into Hopkins Hall, as representing 
the heart of the Bluntschli Library« Bluntscbli's student note-books 
indicate the nature of his university studies at Bonn under Niebuhr and 
in Berlin under 8avigny. Uis Doctor's thesis, upon a question in Roman 
law, was a prize essay approved by the law faculty of the latter Uni- 
versity. 

Bluntscbli's first lectures, delivered in Zurich, his native town, were 
upon Roman law ; but he soon became more interested in the law of his 
own canton. His first, and some think his best work, was upon the insti- 
tutions of Zurich. This was the local phase of Bluntschli 's career. Galled 
in 1848 to the University of Munich, a broader field of Palilical Science 
opened before him. Here was written bis first systematic work upon the 
State or the Science of Government. His early historical training bore 
further fruit in bis History of Political Science and in his great Dictionary 
of State, in twelve volumes, edited with the co-operation of the ablest 
historians, jurists, and economists of Germany. 

Bluntscbli's Heidelberg career, begun in 18i5l, was, in a scientific sense, 
international. Here his life broadened into cosmopolitan habits of 
thought and intercourse. Political activity, boffun originally in the can- 
ton of Zurich, found freer scope in Baden and in avenues of influence 
widening thence towards the new German empire, international confer- 
ences, and the InaUtui de Droit International, of which latter Bluntschli 
became the first president. His associations with the jurists and publi- 
eiftta of Europe and America were intimate and fruitful. The instructions 
prepared by Francis Lieber for the Government of the Armies of the 
United States in the Field, prompted Bluntschli to codify, first, the laws 
of war, and afterwards the law of nations. Prom the outbreak of the 
civil war in America, until the international duel between Franco and 
Prussia, Laboulaye in Paris, Bluntschli in Heidelberg, and Lieber in 
Hew York, formed what the latter used to call <'a scientific clover leaf." 
Bluntschli wrote opinions upon various international questions, such as 
the Alabama claims, the legal position of the Pope, the question of pri- 
vateering, (the latter at the request of the Russian Government). Blunt* 
echli was always deeply interested in questions of Church and State. 
He presided over four difierent convocations of German Protestants. 
He was for many years president of the s^nod of Baden, and died at the 
close of its last session, October 21, 1882, in the seventy-fifth year of his 
age, having just closed the assembly with these words, ** Khre sei Qott in 
der Ubhe, Friede auf Erden, und dm Alensehen ein Wohlgefdlten,^^ 

Presidknt Gilman then spoke briefiy of the influence of Germany 
upon American education, as illustrated by the life of Francis Lieber, a 
friend and correspondent of Bluntschli. 

Likeness or Chief Justice Marshall. 

A bas-relief portrait of Chief Justice Marshall was then presented to 
the University, on behalf of Mr. Inncs Randolph of Baltimore, and this 
led to the introduction of the present Chief Justice of the United States, 
Hon. M. R. Waite, LL. D., who delivered a brief discourse on the 
influence of Marshall upon American jurisprudence. This address was 
listened to with marked attention by the members of the bar who were 
present, as well as by the students of the University. 

A social assembly in the library concluded the exercises of the evening. 



AN ACCOUNT OF THE CONTENTS OF THE BLUNT- 
SCHLI LIBRARY AS RECEIVED IN BALTIMORE. 

By J. F. Jameson. 

[Abstract of a description of the Library read to the Semtnarr of Historical and Politi- 
cal Science, January 5, 1883, by Dr. Jameson, who classified ana arranged the books and 
pamphlets.] 

The Bluntschli Library consists, it is estimated, of about one thousand 
eight hundred bound volumes and three thousand unbound books and 
pamphlets. It contains : 

First, what is probabljr a complete set of Dr. Bluntscbli's own writings, 
beginning with nis Berlin prize essay, the ** £ntwicklung der Erbfolgo 
gegen den Ictztcn Willennach Komischcm Recht, mit besonderer Beruck- 
sichtigung auf die Novelle 115," Bonn, 1829, dedicated to Keller, and 
ending with the **Geechichte der Staatswissenchaft," republished in 1881. 
Twenty or twenty- five books, some of them in second and third edi- 
tions, the great Staatsworterbuch, and nearly a hundred pamphlets, make 
a body of work in political science which, even in quantity, it would 



not be easy to equal. There are translations of some of his works into 
other languages, among them one into Servian. There are also the manu- 
scripts of his works, and the careful note-books of his student days, con- 
taining, for instance, his notes of the lectures of Bockh on Qreek politi- 
cal antiquities, heard at Berlin in the winter semester of 1827-8; of Savi- 
eny, on the civil law, in the same and the succeeding semester, and of 
Niebuhr, on Roman history and on the French Revolution, heard at Bonn 
in the next two semesters. 

In the department of international law, the last with which Professor 
Bluntschli was occupied, the collection of books is not so large as in some 
others, but they are remarkably well selected. Of the older authorities 
there are a few, like Grotius and Pufendorf, of the later, all the more \m* 
portant onefi, such as Calvo, Phillimore, Wheaton, Lawrence, and Laurent, 
and in diplomacy, Ghillany and Martens. Beside these general treatisesi 
and the publications of the Inntitui, there are many books upon separate 
topics of international law. 

Political science is well and fully represented. The most famous French, 
Italian, and English works of a general nature are here to be found, as 
well as the chief German treatises, like those of Mohl and Stein ; while 
social science, church and state, and the political science of the United 
States, are also represented. 

In history the collection is naturally not large, yet it contains many 
things of great value, such as Laurent's Etudes, for general history, and 
a full set of Schulthess' Europaiscbe Geschichtskalender since 1862, for 
the most modern. Standard works, like Bohringer's Kirchengeschichte, 
Dahn's Konige der Germanen, and various works of Ranke, Maurer, and 
Sy bel are also here ; while in the history of Switzerland and of the various 
cantons, the library is remarkably rich. Of economic books there are 
not many. 

But the most numerous, and without doubt the most valuable, is the col* 
lection of books in the domain of law, not only law in general and legal 
encydopsddias, but especially Roman, German, and Swiss law. In the 
first, there are the ponderous folios containing the Corpus Juris Ante Jus- 
tinianeum, the Theodosian code, the Digests, etc., the old commentators 
like Strykius, and the best of the modern ones like Brinz, Vangcrow, 
and Windscheid. Savignv, too, the roaster of Bluntschli, is fully repre* 
sented, by the System des heutigen Romischen Recbts, the Geschichte des 
Romiscben Rechts im Mittelalter, and the Zeitschrift fur gesch. Recbts- 
wissenschaft, which, with Eichhorn and Goschen, be edited. Mention 
should also be made of the thirty-three volumes of Laurent's Droit Civil. 
Beneath it, side by side, stand the statutes of Venice, of 1564, and the 
great Dictionnaire du Coutume de Normandie, 1780, which must cer- 
tainly prove of the greatest use in certain studies now in progress. 

Of the law, as developed in Germany, five departments are most fully 
represented. First, there are the old law-books, like the Bachsenspiegel 
and Schwabenspiegel. in various editions, Grimm's Weisthumer and the 
municipal codes, together with the older treatises, like Pfeffinger's Vitria- 
rius. Many of these will prove of the greatest use in those studies in 
institutional history in which most of the members of the seminary are 
at present engaged. In German constitutional law, there are all the 
best books. The other portions which are fullest are private law, com* 
mercial law, and the large collections of the legislation of separate Ger- 
man States, such as Von Dollmann's for Bavaria. In other depart- 
ments, such as ecclesiastical law, administrative law and law history, 
there are fewer books, but always well selected ones. There is, next,'a 
very full collection of Swiss law, beginning with Leu's Eydgendssisches 
Stadt- und Landt-Recht, of 1727, and Simler's Regiment der loblichen 
Eydgenossenschaft, of 1786, and containing the decrees and resolves of 
the short-lived Helvetian republic and the subsequent Confederation, 
beside many treaties on the Swiss constitution and laws, and books em- 
bodying the laws and customs of the various cantons, Aargau, Appen- 
zeli, and the other primitive democracies, which to the student of institu- 
tions are so important, and e8|)ecially of Zurich, Dr. Bluntscbli's native 
canton, whose law books in his library are legion. Very curious, and 
valuable for certain parts of the institutional work of the seminary, is a 
body of ten or twelve manuscript collections of local laws and customs, 
undated, but mostly, as is evident from the handwriting, of the early 

Eart of the last century; for instance, "Appenzell, Innere Rhoden. Das 
eutige Landrecht . . . Von einem Freunae der Wabrheit und Gerecht- 
i^keit; " and <*Recueil des D^Iarations des Coutumes de Neucbatel." 
Most curious though most illegible of all is a little book written in a six- 
teenth century hand, with the title '< Der Graff-Schafil E^burg Offnung." 
Kyburg is in the canton of Zurich, and the book contains its local cus- 
toms. At the end is the date of the last law, ** Actum den 19 ; n Martij, 
Anno 1679. Piittl, Herr Burgermeister." 

Next in order come the serials, of one sort and another. First, beside 
the recent proceedings of the Reichstag and the estates of Baden, there 
are the transactions of learned societies, such as the Accademia dei Lincei 
and the Nederlandsch Koninklijke Akademie; but the most important set 
of this sort, extending to nearly one hundred and fifty numbers, is that 
of the Academic des Sciences Morales et Politiques. There are also such 
serials as the M^moires et Documents de la Society d'Hisloi re de la Suisse 
romande, containing some very valuable volumes, such as Secretan's Es«ai ; 
theQuellen und Erorterungen fur bayerische Geschichte and the Geschicht- 
schrciber der Deutf'chen vorzeit; the Wissenschaftliche Vortrage and 
the Zeit- und Streit- Fragen. The large sets of reviews and magazines 
are also a mine of information for seminary work. The chief of these 
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are the Qescfaichtsfreund, SchenkePs AUgemoine Kirchliche Zeitschrift, 
the KritiBche Vierteljuhrschriftfur Oesetzeobung und Rechtswissenschaft, 
the Revue Historique du Droit Francais, Revue de L6gls1ation, Southern 
Law Review, and various other ** Revues ** and ** Zeitechriften.'' 

But, after all, it is not too much to say that the mass of pamphlets, at 
first arrival rtMJM indigeataqiu molea, but now in complete order and nearly 
ready for use, is the really invaluable part of the collection. The books 
will be more uded, it is true. But most of these could probably, even if 
at high cost, be purchased now ; pamphlets, however, disappear rapidly, 
and a few years after publication are often absolutely not to be obtained. 

Naturally, it is in the department of law that the pamphlets are most 
numerous, numbering probably six hundred, many of which will bear on 
institutional studies. In international law and politics there are about 
two hundred, embracine under the one head such publications as those of 
and about the Institut de Droit International, the Geneva and Brussels 
conferences, on war, on arbitration and much else ; under the other, the 
Eastern Question, the Scbleswig-Holstein succession, the Alabama awards, 
etc. Political science is equally well represented. The pamphlets on his- 
torical matters and on political questions of the day number nearly as 
many ; those on economics as many more. Among the former is one of 
rather curious interest. It is an anonymous pamphlet entitled La Question 
Monarchique en France et en Europe. On the second page of the cover is 
the inscription, **A Son Altesse Le Prince de Bismarck Chancelier de 
TEmpire a' Allemagne, Do la part de Pauteur, Baron de Krudner.'' Below 
is a pencilled note by Bluntschli, as follows ; ** Von Baron Jomini erhal« 
ten, obwohl ich denselben auf die Dedication aufmerksam machte, die er 



als nicht gultig erklarte." The pamphlets on the relations of church and 
state are nearly as numerous as these last; Dr. Bluntschli took great inter- 
est in religious and ecclesiastical questions, and especially in those brought 
forward as the result of the Vatican Council. The collection also, natur- 
ally, includes many memoirs and brief notices of famous scholars who 
had been Bluntschli 's contemporaries, teachers or friends, but passed away 
before the close of bis long life— of Bunsen, Yon Dollmann, Humboldt, 
Lawrence, Mittermaier, Von Mohl, Padelletti, Savigny, Schleiermacher, 
Trendelenburg, Vangerow, Wachter and others less distinguished. Pre- 
sentation copies of pamphlets with the autographs of distinguished authors 
abound. 

Among the legal pamphlets is one which, though very likely not of 
great value from the point of view of the jurist, is. in another respect, 
the most interesting of all. It is Goethe's doctoral thesis, published at 
Strassburg in 1771, the first of the studies so often interrupted by those 
visits to Lesenheim, which have since become so famous. The title is 
this: ** Positiones juris quas auspice Deo inclyti jureconsultorum ordinis 
consensu pro licentia summos in utroque jure honores rite consequendi in 
Alma Argentinensi die VI. Augusti MDGGLXXI. H. Q. L. 0. publice 
defendet Joannes Wolfgang Goethe, Moeno-Francofurtensis." 

If the pamphlets could hardly be replaced, the manuscripts and note- 
books of Dr. Bluntschli are of unique vatue, and deserve a few words 
more than the brief mention above. The kindness of his family in add- 
ing them to the collection is highly appreciated, and it is felt that they 
augment greatly its value and interest, especially in making it a more 
complete memorial of the great jurist himself. 



RECENT ACCESSIONS TO THE LIBRARIES OF BALTIMORE. 



LIBRARY OF THE PEABODY INSTITUTE. 
The more important recent additions to this library have been as follows : 

In SciKKCS: 

Fauna and Flora of the Gulf of Naples, from the Zodlogical Station 
(Dohrn's) at that place.* 

Scientific results of the Challenger Voyage, Vols. 4, 6. 

Geological Chart of Switzerland, in numerous topographical maps, with 
volumes of descriptive text. 

Martini und Chemnitz, Conchylien-Cabinet, with a great number of 
colored plates. 

Ray Society Publications, including Monographs of British Spongiadae, 
British Aphides, and Phytophagous Hymenoptera. 
In Litkkatukb: 

Andreini's L'Adamo, a curious, rare old book of 1617, written in dra- 
matic style, illustrated bv engravings of scenes imagined to be con- 
nected with Adam and Eve, and which is said to have suggested to 
Milton some of the ideas embodied in his Paradise Lost. 

Grosart's careful reprint of Edmund Spenser's Works. 

Publications of the Chaucer, Spenser, and New Shakspere Societies.* 

The English Scholar's Library. (Auber's). 

Huth Library of Old English Poetry and Prose, edited by Grosait. 

Legonidec's large Breton- Fran^ais Dictionary. 

Biblioteca delle tradizioni pDpolari Siciliane, in 12 vols. 

Ogilvy's translation into English of Homer's Iliad and Odyssey, large 
folio. 
In other departments may be mentioned : 

Archaeological Survey of India. 

Index Society's Publications.* 

Cesnola's Salaminia. 

Palaeographical Society's facsimiles of Oriental and other Manuscripts.* 

Triarte's Florence. 

Duppa's Lotus of the Ancients. 

Droysen's Geschichte der Preussischon Politik. 

Publicationen aus den K. Preussischen Staalsarchivcn. 



January 16, 1883. 



P. R. UHLER, Librarian. 



LIBRARY OF THE JOHNS HOPKINS UNIVERSITY. 

Among the late additions are : 

The Library of Dr. J. 0. Bluntschli, described on another page of this 

Cfircular. 
A large collection of Public Documents from Hon. A. P. Gorman, U. S. 

Senator from Maryland. 
An extended collection of Publications, Maps, etc., from the U. S. Signal 

Service. 
Crelle's Journal f. reine a. angew. mathematik. {(hmpleie), 
Archiv f. Anatomie u. PhysioTogie. (Oimpleie). 

Bibliotheca Indica. (CbmpUte), From the Asiatic Society of Calcutta. 
Panini. Edn. of Bohtlingk with Benfey's ms. notes. 
Amantadeva Sanskarakanstubha. 
Narayana Bhatta. 
Robinson's Persian Poetry. (Printed for private circulation). 



Norske Nordhavs Expedition. (Publications of the Norwegian Arctic 

Expedition, 1876-78. In Swedish and English). 
Flora Littoralis Norvegiae, 2 vols, folio with plates. From the Museum of 

Bergen, Norwsy. 
Peters. Celestial Charts. 1-20. 
Histoire Naturelie de I'Empire Chinois. I. 
History of the Great Trigonometrical Survey of India. 
Folk- Lore Society's Publications. 
Dialect Society's Publications. 
Bentley's edition of the Paradise Lost. 
Hofmeister. Germination of Higher Confervae. 

Frazer. Memoire sur la Gtelogie de la Partie Sud-Est de la Pennsylvanie. 
Transactions, &c., of the Academies and learned institutions below named, 
most of them now first received; a few in continuation of former 
receipts. 

Asiatic Society of Calcutta. 

Royal Academy of Berlin. 

Academy of Sciences of Brussels. 

University of Christiania. 

Essex Institute Historical Collections. 

Seismological Society of Japan. 

Royal Society of London. 

Society of Telegraph Engineers of London. 

Owens College (Victoria Univ.), Manchester, England. 

Central Observatory of Mexico. 

Lombard Institute of Milan. 

New Zealand Institute. 

Linnean Society of New York. 

Zoological Station (Dohrn's) at Naples. 

Imperial Observatory of Rio de Janeiro. 

Southern Historical Society Papers. 

Swiss Society of Natural Sciences. 

University of Tokio, Science Department. 

Academy of the Lincei of Rome. 

Royal Academy of Turin. 

Royal Academy of Vienna. 

The following accessions to the list of current scientific periodicals have 
recently been made: 

Acta Mathematica. Stockholm. 

Archives Itaiiennes de Biologie. Turin. 

L'Astronomie. Paris. 

Canadian Naturalist. Montreal, 

Education, and Journal of Education. Boston. 

The Electrician. New York. 

Gazzetta Chi mica Italiana. Palermo. 

Jornal de Sciencias Mathematicas. Coimbra, Portugal. 

Journal of Education. London. 

Moniteur Scientiflquo. Paris. 

Der Naturforscher. Berlin. 

Re vista Cientiflca Mexicana. Mexico. 

Scientific Roll. London. 
The works marked * in the Peabodj list, are also in the Johns Hopkins UnirerBitf Library. 
JoAKOfy 20, 1883. WM. HAND BROWNS, Librariam. 
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HOPKINS HALL LECTURES. 



IX. 

ANCLO*SAXON POETRY. 

PBornssoB Jambb A. Harrison, of Washington and Lee 
Uoiversitj. Ten lectures. Mondays, Wednesdays, and Fridays, 
February 12 to March 2. 



Datks, Subjbots, and Rkfbrkkcb Lists. 

L M<mday, February If. The German Fatherland. Character- 
istic features of the Germanic group of languages. Histori- 
cal conditions under which Anglo-Saxon Poetry grew up. 
The period 449-1066. Political, social, religious influences 
contributing to the birth of the state and the nurture of 
literature. 

Arnold's Deutsche Urseli, 1881 (H) ; Kaafflnann's Deutsche Ge8chichte,(1880) ; 
Germanla and Agricola of Tacitus, (P, U) ; Dahn's works on early Qernian 
History, (U ): Elton's Origins of English Uistorr, (P; U) ; Turner's and iiap- 

Knl>erg's Histories of the Anglo-Saxons, (P, U); Kemble's Saxons in Eng- 
id, {Vj U): Vol. I of Freeman's Norman Conquest, (P, H;;Stubbe's Consti- 
tutional History, (P,H); Green's Making of England, (H), and History, 
Vol. I, (P, H) ; Gidler's Bede's Ecclesiastical History, with J. E. B. Mayor's 
edition; Werner's MMda's Leben: Bohn's one rolume ed. of the Chroni- 
cles of GUdas, (P); Nennius, (P); Etholweard, (P): Geolftey of Mon- 
mouth, (P) ; Richard of Cirencester, (P); and Asser's Life of Aelfred. (P) ; 
Giant Alien's Anglo-Saxon Britain, (H) ; Earle's Anglo Saxon Chronicler, 
(H). 

II. Wednesday f February I4, Study of Anglo-Saxon in England. 
Bemains of Anglo-Saxon verse. The MSS. and codices. 
Runes. Alliterative poetry. The Traveller's Tale. The 
minstrel's profession and its contribution to the growth of 
poetry. The rise of Hymnic Poetry and the growth of the 
Kpoa. 
C(»ybeare's Hlustraiions, (P, H); Ten Brinks GeMhichte der Engllschen 
Literatur, (P, H); Morley's English Writera, Vol. i. Part 1, (P, H); War- 
ton's History of English Poetry, 1871, Vol. 11, (P. H); Taine's English 
Literature, iP, H); Schipper's Englische Metrik, 1882, (H). 

III. Friday^ February 16, The Epic in England. Theories of the 
composition of fie6wulf. Origin of the poem. Analysis 
of Be<5wulf. Editions and translations. 
Ten Brink's Geschichte, (P, H); Thorpe's and Kemble's Be6wtt1f, (P,H); 
Lumsden's (H), Arnold's (H). Garnett's (H), (the beat) translations. 

IV. Monday ^ February 19, Old Teutonic life in Be6wulf. Geo- 
graphical, mythical, and historical data in the poem. 

F. A. March, Proceedings of Am. Phil. Aasoc., 1882, (P. H) ; Ebert's Zelts. iv, 
for Grein's article, (U) ; Gummere's Anglo Saxon Metaphor, 1881 ; Uaupt's 
Zeits. y-xxv, (Uj, contains important articles; W. Hdpfner u. Zacher's 
Zoita. ii-iy, (11). Germanla, i-xiix,(H) ; Angiia, iv, (for discussion of the 
translations of Be6wulf,) (H) , GarnetVs BibUography of Be6wulf, (U). 

V. Wednesday, February 21. The story of *«Caedmon." Growth 

of epic style. Current views in reference to Caedmon's 

authorship of the poems in the Junian MSS. Analysis of 

the Genesis. 

Thorpe's C^aedmon's Metrical Paraphrase, (P) ; Bede's Ecclesiastical History, 

chap. xy,(P) ; Turner's Anglo-Saxons, Vol. ui,(P. H): Wright's Biograuhia 

Brit. Literaria.(P, H); Bouterwek*s Caedmon, (P,H)', 0>nTbeare s Illus- 

strations. (P. H) -.Morley's Eng. Writers, Vol. i, part 1, (H) ; Ebert in 

Angiia, v, (U): Watson's Caedmon; Skeat's GuesVs History of English 

Rhythms, (P, H). 

VI. Friday, February SS. The Exodus, Daniel, Azarias, of "Caed- 
mon." The poem of Judith. Theories connected with Caed- 
mon's alleged authorship continued. Editions and transla- 
tions. " Caedmon " and Milton. 
Essays and Dissertations on Caedmon by WQlcker (Anglla, iv), (H) : Gdta- 
inger, (U) ; Greverus, Balg, Sandras, (P, H) ; Ten Brink's Geschichte, 
(P,H). 

VII. Monday, February £6. Cynewulf. The third great Anglo-Saxon 

poet. The " romance " of Cynewulf. Poetry of the Sacred 

Legend. The Riddles of the Exeter Boolr. The Ruthwell 

Cross. 

Thorpe's Codex Exoniensis, (P, H): Essays on (Cynewulf by WQlcker, (H), 

Dietrich, (H), Leo, (H), Ebert, (H) ; Ten Brink^s Geschichte, (P, H). 

VIII. Wednesday, February £8, Cynewulfs Christ, Juliana, and Elene. 

Guthlac and Andreas. Physiologus. Phoenix. 

Grimm's Cynewulfs Andreas und Elene, (P, H) ; Zupitza's Elene, (H); Horrt- 

mann's Altenglische Legenden, 11, (H) ; Essays in Anslia, by (Hbler, (H) ; 

Charitius, Fribache ; Thorpe's Codex Exoniensis, (P, H); Morley, Wright's 

Biographia. (P, H). 



IX. Thursde^y, March i. Minor Anglo-Saxon poetry. Deer's 

Complaint. Waldere. The Wanderer. The Sea-farer. The 

Ruin. Gnomic Verse. The Various Gifts of Men. The 

Various Fortunes of Men. A Father's Counsel. The Runic 

Song. Spells and Incantations. Religious and Didactic Verse. 

Aelfred's Boethius. 

Waicker's Kleinere AngelsSchsische Dichtungen, 1882, for texts; Thorpe's 
^-j-_ „_ _.- ,^^ ^p^ jj^ j^^ translations ; Conybeare. (P) ; Sweet (Wal-- 




X. Friday, March 2. Minor poetry continued. Satan. Solomon 
and Saturn. Menology. Dialogue hetween the Soul and the 
Body. Fates of the Apostles. The Riming Song. Revival 
of the Anglo-Saxon Battle- poetry. The Fate of Byrhtnoth.^ 
The six poems of the Anglo-Saxon Chronicle (Battles of Brun- 
anhurh, &c.). The poet Aelfric. Conclusion. 



-jLumer, vol. iij, (f. U}; freeman's Morman Conquest. 1, 
Anglo-iSaxon Chronicles (H); Dietrich's Essay on Aelfric 



Works for General Rsfbrsnci. 

. Orein's Bibllothek der Angelsfichslschen Poesie (P, H) contains nearly complete Anglo- 
Saxon texts, with (Serman translations, of all the poems discussed in the lectures ; ad<l 
Holder's (H) and WQlckert ( P,H) exact reprinU of Befiwulf ; for foundations of Cynewulfs 
legends see the Acto Sanctorum, (P); Metcalfe's Englishman and Scandinavian (H), com- 

C ires Anglo-Saxon poetry with Icelandic; Laing's Heimskringla (P); Lettsom's trani»- 
tion of Nibeiungen Song; Simrock's, (P, H), and Wenael's (H) Edda, (German trans- 
lations). ^ 

NoTic— Books marked H are in the Johns Hopkins University Library ; F, in the I*ea- 
body InsUtute Library. 

Slight deviations from the printed plan of the lectures may be expected. 



PEDAGOGY. 

PBonssoR O. Btanlbt Hall, Ph.D., Lectarer on Psychology. 
Eight lectares on the Principles and Methods of Intellectaal 
Training, Tnesdays, February 20 to April 10. 

I. Tuesday, February 20. Present educational needs and interest. 
The methods of Pedagogy illustrated by a systematic study of 
children in the Boston public schools. 
II. Tuesday, February 27. Educational literature and history. How 
to study its problems. The training of teachers. 

III. Tuesday, March 6, Ziller's "concentration series," illustrated 

in reading, writing, and literature. 

IV. Tuesday, March IS. The cultivation of the memory, and the 

development of morbid self-consciousness in schools and coU 
leges. 
y . Tuesday, March 20. The training of the attention and the will, 
yi. Tuesday, March 27. The education of the eye, ear, and hand. 

Elementary scientific teaching, 
yil. Tuesday, April 5. The study of language. The German gym- 
nasium, 
yill. Tuesday, April 10, Training in good habits, manners, and sen- 
timents. 

XI. 

THE RELATIONS OF LITERATURE TO MODERN SOCIETY. 

Me. Giorgb W. Cable, of New Orleans. Six lectares. 

I. Monday, March 6, The necessities from which Literature springs. 
II. Wednesday, March 7. Its infiuence on Man's public life. 
III. Friday, March 9. Its operation and effects in the private life. 
ly. Monday, March 12. The attitudes of modern society toward 

literature. 
y. Wednesday, March 14. The reciprocal duties of literature and 

society, 
yi. Friday, March 16. The 1 
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PROCEEDINGS OF SOCIETIES. 



Seieniifie AMSC&iaHonm 

January S.-^Profeswr SfWester in the chmir. Twantj-four members px«ieiit. 
Pcpera reed : 
On the Qnphictl Proof of Certain Algebndcal Problems, by J. J. Stlvutbk. 

Preliminary Notice of a New Determination of the Value of the Ohm, by A. L. Kim- 
ball. {Abttraet onp, M). 

J^hiMogiedl AssoeioHon* 

Jamuaty 6.— Professor GildersleeTe in the chair. Thirty-five members present. 
Papers read: 
On the Importance of Latin Glossaries with special reference to Codex SangaUensiB 

912, Saec. YII-VIII, by M. Warbkn . {Abstract onp, 61). 
On New Testament Autographs, by J. R. Harris. (AUtraet on p, 51). 
On Arthur C. Burnell and the TalaTakira Brihmana, by M. BLOOMyiBLD. {AUiraet 
onp, 61). 

HMarUai mnd JPlafftieol SeUnca AssoHoHon. 

Dtcmnbor 8.~President Oilman in the chair. Thirty-two persons present. 
Paper read: 
Becollectiotts of Madison and other American Statesmen, by Johv H. B. Latrobb, 
President of the Maryland Historical Society. (Abstract on p. 65). 

Deeomber 15.— Dr. H. B. Adams in the chair. Twenty-nine persons present. 
Paper read: 
The Peninsula Campaign of 1862, by William Allah. (Abstract on p, 65). 

Jtmuary 6.— Dr. H. B. Adams in the chair. Twenty-seven persons present. 
Papers read: 
Municipal Politics in Baltimore, by J. C. Boas. (Abstract on p, 56). 
Account of the ContenU of the Bluntschli Library, by J. F. Jamkson, (Abstract on 
J».«l). 
January 12.— Dr. H. B. Adams in the chair. Twenty-three persons present. 
Puiers read: 
Plymouth Bock Restored, (Second ArUcle), by H. B. Adamb. (Printed in the Magw- 

mine of Ameriean Mslory^ January, J 888). 
Money and its Functions, by Da. B. T. Ely. (Abstract on p, 57. Printed in full in ' 
the Bankers^ Magaeinef January, 1883). 



January 19.— Dr. H. B. Adams in the chair. Thirty-three persons present. 
Papers read: 
The University of Oxford and the Oxford Humanists, by C. H. SHimr. (2b he pa^ 

lUhed in the Overland Monthly), ^ '^ 

Town and Gown, by W. T. Cboajbdalb. (IVMsd in**11^ Day,^ January 22, 1888. 

Abstract onp, 57). 
Note on the Brief of Charles J. M. Gwinn in the Caaa of Turner vs. State of Btarr- 

land, by H. B. Adams. (Abstract on p. 57). ' 

Bemarks on Charleston, S. C, as a field for historical investigation, by Hxhbt K 

busPHBRD, President of the College of the City of Charleston. 

JfcUhematieal Saeiaty. 

January 17.— Professor Sylvester in the chair. Sixteen members present. 
Psjpera read : 

On the Numbers o^ ^ which oceur in Connection with the Proof of Staudt's Theorem 
concerning Bernoulli's Numbers, by G. S. Ely. (Abstract on p. 47). 

On Measurement in Non-£uclidean Geometry, by W. E. Story. (Abttraet on p, 46). 

On the Equation of a Curve referred to a Maximum Inscribed Triangle, bv A. 8. 
Hathaway. (Abstract on p. 4%), 

Proof of a well-known Development of a Continued Product in a Series, by J. J. 
Sylvkstbr. (Abstract on p. 46). 

On the Number of Fractious in their Lowest Terms, whose Numerators and Denom- 
inators are Limited not to exceed a Certain Number, by J. j. Sylvbstbb. (Ab» 
jfrocf onp. 44). 

JTetaphyaieal Cluh. 

January 16.— Professor G. 8. Morris in the chair. 
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SCIENTIFIC NOTES 

On the work of members of this University in Mathematics, Physics, Chemistry, Biology, Ancient and 
Modern Lang:uages, History, Political Science, Psychology, Ethics, and Logic. 

NOTES IN PHILOLOGY. 



Chi the General Theory of Greek Acoerduaiionj by M. Bloom- 
field. 

[Abstract of s paper read at the meeting of the Universitj Philological ABSOciatlon, 
February 2, 18S3J. 

This paper contains a series of historical and critical remarks introduc- 
tory to a comparative study of Greek accentuation and deals with its 
subject under six heads. 

I. In an introductory chapter the phonetic bearings of the subject are 
discussed. The main points which are emphasized are first : the distinction 
between sentence-accent, word-accent, and syllable- accent, and the impor- 
tance of each of these three in the scieuiific treatment of the accent of any 
language. It is shown that sentence-accent especially is just at this time 
gaining a peculiarly important place in the study of Indo-European gram- 
mar. Secondly, it is pointed out how important is the distinction between 
the chief or summit-accent of sentences and words and their general accen- 
tuation, which treats with equal interest the history of pitch and stress in 
9very word of a sentence, and in every syllable of a word.. 

II. The second chapter is devoted to a discussion of the accentual phe- 
nomena of the most important languages of the Indo-European family, 
and the attempts which have been made, to establish upon the basis of the 
separate languages a picture of the proethnic Indo-European parent lan- 
guage itself. The views of fienloew and Bopp are subjected to especial 
criticism, others are passed over lightly. Furthermore the attempt is made 
to establish certain fundamental principles from which the discussion of 
the accentuation of any single language must start. Prominent among 
these is the statement that accentual change must be due to and governed 
by phonetic law, as much as any other process of change in language. 
Therefore it must be shown by what laws the 'peculiar features of Greek 
accent arose out of the reconstructed Indo-European accentuation. No 
explanation of the facts of Greek accent which does not connect these 
with the facts of Indo-European accentuation can be worth much. 

III. The third section is devoted to a formulation of the prominent 
laws of Greek accent within the language itself. Greek accent is largely 
archaic, t. e. it has preserved the prehistoric accent of the parent language ; 
still more largely however the old accentuation has been overrun by a 
new principle, the ** recessive accentuation. '' It is shown that the well- 
known laws of this recession are in striking accord with the Greek laws of 
enclisis, and the ground is takes that this similarity of the laws for enclisis 
ought to be duly considered in any attempt to explain recessive accentua- 
tion. 

ly. In this chapter the discussion turns more especially to the Greek. 
After a review of the literature of the subject the more prominent expla- 
nations of Greek accent are considered. After disposing of Gottling's 
theories, weak even in their day, the very interesting work done by Franz 
Mlsteli and James Uadley is discussed and criticized. It is shown how 
their theory of Greek accentuation, ingenious as it is, fails to hold its 
ground, when looked at closely. The weakest point in their explanation 
of the Greek recessive accentuation is this, that they fail to recognize the 
fact that this accentuation is indigenous with the verb and with the verb 
only ; its extension over other parts of speech is secondary and late. 

y. As the theory of Misteli and Hadley draws in the three-syllable 
accentuation of the Latin a short chapter is devoted to disproving its 
validity on Latin ground as well as on Greek. 

yi. In the last chapter, Jacob Wackernagers theory of the Greek reces- 
sive accentuation is presented and supported. Wackernagcl has shown that 
the Greek recessive accent of the finite forms of the verb is a gubstitute 
for enclitU. This enclbis was in Indo-European times a quality of the 
finite verb only in paratactic clauses ; in Greek it has become extended 
to the finite verbs whether in paratactic or hypotactic construction by 
analogy. Only a few isolated forms of the finite verb have succeeded in 
preserving orthotonesis by their peculiar character ; the entire finite verb 



has the accentuation of enclitics, which receive an accent, when the word 
exceeds two syllables or three morae according to the laws of ** recessive '' 
accentuation. 



On the Normal Forms of Early Epistles^ by J. Bendel 
Harris. 

[Abstract of a paper read at the meeting of the UnlverBlty Philological Asaoclation, 
February 2, 1883]. 

The paper assumes the existence of pattern lines of writing among the 
ancients, viz: the hexameter line and the iambic trimeter, or some 
submultiple of one of these. From the fact that paper was sold in given 
sizes, it is highly probable that not only had the lines a model number of 
syllables, but that the pages had a fixed number of lines. 

If this were the case it ought to be possible to determine the size of 
this normal page of writing from an examination of a given collection of 
letters. The method adupted was as follows : A collection of letters being 
taken, the frequency with which letters of any assumed size recurred was 
tabulated, and it was shown that this frequency must be a maximum for 
letters just under an integral number of pages of the author, and a min- 
imum when the letter was just over an integral number; because there is 
a tendency, other things being equal, to finish a letter rather at the 
bottom of a page than at the top. 

The method was first applied to Pliny's letters,* with the following 
result: the normal page of Pliny's writing is between 7.4 and 7.6 
lines of the Teubner edition, and represents 20 half-hexameters. Traces 
were also found of the existence of a smaller page ; and the results were 
applied to the criticism of some lines in Pliny, ly. 11. From this result 
it followed at once that the separate books of Pliny's letters were, in 
reality, rolls of 100 sheets apiece. 

The method was then applied to the letters of Cicero, with the follow- 
ing results ; the commoner type is a letter, a single page of which is 
represented by 11 Teubner-linesor near it; i. e. by 28 half-hexameters, or 
twice what was designated in a previous paper as a y-page. 

A smaller page was also found in not a few instances. 

The results were applied to show the manner in which the letters had 
been reduced into books. Some tests were then applied to the result from 
the Epistles themselves': such as in Ep. ad Familiares, Book XI. 25, **Non 
imitor Acuccnuafibv tuum ; altera iam pagella procedit," was shown to be 
the bottom of the first page. 



Participial Periphrases in AUio Prose^ by W. J. Alex- 
ander. 

[Abstract of a paper read at the meetlDg of the UnlTeraitj Philological Association, 
Februarj 2, 1S83J. 

The periphrases treated were those of the present participle with elvat or 
ylyveaOai in the Attic Orators, Plato and Thucydides. Thoee occurrences 
in which the participle precedes were first considered, inasmuch as they 
contain the copular verb in its natural position. It was maintained that 
the conception which lies at the basis of the verb is that of an activity, and 
that a participle, when used as such, is as truly a verb as an indicative, 
and hence presents a definite action to the mind, and predicates. The parti- 
ciple may, however, assume the place and functions of an adjective but by 
so doing loses the essentials of a verb. The periphrasis under examination 
is a case of this kind, and in virtue of the transfer of a participle to an 
adjective, has a function of its own and is differentiated from the corres- 
ponding finite forms. It expresses a permanent quality or characteristic 
without reference to definite acts. (For a clear exhibit of the meaning of 
the periphrasis see PI. Euthyph. 9 E. seq., where the argument hinges on 
the difference between finite and periphrastic foroi^).^ 

Digitized by 



y Google 



Apait, 1883.] 



UNIVERSITY CIRCULARS. 



67 



In these combinations, accordingly, the participles most frequently recur- 
ring are tho^e of verbs like npoa^netv which assert the manifestation of quali- 
tics, for the expression of which no corresponding adjectives exist in the 
language. Next in the order of frequency are participles of verbs which 
either have lost all notion of activity and have come to express a permanent 
condition, e. g. ixtjv, vTrdpxuv ( Vid. Isoc Epist. 9. 13 ; PI. Rep. 468 A.), or 
possess a signification that may easily be conceived as a quality, e.g. owendfi' 
Mvoc (Vid. PI. Critias 117 A.) Thirdly, in such periphrases most rarely are 
found participles which, though having nothing in their signification that 
would lead them to be used as adjectives, are nevertheless used in these com- 
binations with a characterizing force, t. «. they do not refer to definite acts 
but are descriptive or express a tendency or capacity ( Vid. Dem. 19.87 ; PI. 
Legg, 822 DE). It must be noted that the finite and periphrastic forms 
are not opposed to one another (Vid. Arist. Physic. 185 b) ; for the asser- 
tion by finite forms of the repeated manifestation of an action or quality 
may be regarded as a loose equivalent for the assertion, by means of the 
periphrasis, of the existence of a characteristic or quality in a subject. 

Cases of the Second Form, where elveu or yiyveadai precede, were next 
examined. Here elvai or yiyveadai may take colour again and cease to be 
a mere sign of predication aud thus a new factor is introduced into the 
complex. The moat interesting examples are those whore the fullest 
emphasis fa given to elvai. In such a case, the mind of the speaker 
dwells on the elvat and in its signification is to be found the raiatm tCitre 
of the periphrasis (Legg. 692 B; Phaedo, 118 A) and the participle with 
its characterising force is merely secondary. The elvai (or yiyveadai) 
may contain the predicate within itself but the copular force, which lies 
beneath, enables the participle still to be used as an adjective. (These cases 
shade off into oombinations in which the participle is used as a true parti- 
ciple and which are, consequently, not periphrases; compare Thucy. 
8.69.8, 2.80.8 with 2 67.1, 8.92.4.) The differentiation, then, of these peri- 
phrases from those of the First Form, as well as from finite tenses, is to be 
found in the special force of elvai (or yiyveadai). In general the idea 
expressed is that of an abiding condition. The remaining oases of the 
Second Form, which comprises the larger number of occurrences, do not 
differ essentially from those of the First Form, characterization being the 
prominent idea. 

The conception of a quality apart from its manifestation is an abstrac- 
tion and in practical life not potentially existent tendencies but acts are of 
prime importance. Hence in every- day speech the periphrases were 
scarcely, if at all, employed, the finite tenses of continuance answering 
the purpose. The combination was felt to be harsh, except in the case 
of adjectivized participles like wpiiruv. Of this kind are all the participles 
employed by the Orators in the First Form, except four found in Demos- 
thenes and Lycurgpis. A parallel adjective (rarely noun) preceding, as in 
Dem. 8.25, mediates the use of the participle but even examples of this kind 
are not common and confined to Isocrates, Aeschines, and Demosthenes, the 
first named employing only the easiest oombinations. As regards the Second 
Form, the more emphatic and pregnant the elvai becomes, the easier is the 
combination, since there is an approximation to the ordinary use of the 
participle of circumstance. Hence a somewhat wider range of the parti- 
ciples is found in this Form. Thucydidos in his usage resembles the 
Orators. He has no bold combinations, since his method of expressing 
characteristic is by the use of periphrases containing a noun in -r^c* Plato 
exhibits great freedom and accuracy in the use of periphrases which are 
especially numerous in his more abstruse dialogues, as might be expected 
from the nature of the subject-matter, but the Latos show a large increase 
which cannot be accounted for by the theme but marks a change in style. 



Note on the above paper j by B. L. Gildebsleeve. 

At the conclusion of Mr. Alexander's paper Professor Gildirslisyb 
remarked that the investigation had been suggested by the study of Plato's 
Suthyphron In the Greek Seminary, and expressed his gratification at the 
results reached by Mr. Alexander. 

In the Euthyphron (6 D), Sokrates asks E. for a definition of rd 
iaiav, Euthyphron's first definition is rd relic Oeolc irpoa^ic (7 A). Then 
Sokrates expresses his doubts about this loose way of stating the matter, 
•8 tho gods are often at variancoi and Euthyphron sharpens his definition 



by saying (9 B) : a'AX lyuye ^iijv hv tovto elvai rb baiov S &v ndvrec ol deal 
^ikwji. Whereupon, Sokrates, after the usual urbane preface, asks (10 
A) : hpa rb baiov bri batdv hari ^tXelrai virb tuv fiecw ^ on ^i?.elTai baidv eariv^ 
<* Is rd baiov loved by the gods because it is baiov or is it baiov because it is 
loved ? ** To which Euthyphron replies, as was expected of him : ovk old' 
b Ti Xiyeic. Sokrates then proceeds to ask him whether he recognizes certain 
passive and active participial relations. He entraps him into the statement 
that rb baiov 6ta tovto ^tXelrai bri bai6v ioTiv : and then shows the inconsis- 
tency of this with the previous statement. If rb baiov = rd inrb tuv Beav 
^iXob/ievov = rd Beo^iXkq then it is baiov because it is loved by the gods ; but 
just the opposite is true and rd baiov is loved by the gods on account of its 
lovable nature, or as Sokrates says below (11 A) : bri eariv o\ov ^iXeiaBai 6tii 
tovto ^iXeiTai, The whole argument then turns on the difference between 
^lAol/ievdv eoTi and ^lAeiTeu. This difference is one that must have been 
patent to every intelligent Athenian just as clearly as the difference 
between Kveiv and Kv^aai (Symp. 209 A), between elveu and yevkaBai ( Protag. 
840 B), just as clearly as any other grammatical point that Plato makes, 
and Plato's Greek Grammar seems to say " that when the present parti- 
ciple i.s used in the predicate it becomes an adjective of character or of 
tendency." In other words, the typical use of the periphrastic does not 
differ essentially from that of the periphrastic in Latin, in spite of what 
has been said by grammarians. 

The argument is not a subtle one. It shows up the blunder of Euthy- 
phron in giving a statement instead of a definition, which is the trouble 
with so many of the victims of Sokrates. 

In continuation of the subject Professor Gildersleeve said in substance: 

<* The difference between participle and adjective is a difference in mobil- 
ity. The adjective is a participle at rest, the participle is an adjective in 
motion. This difference varies in different languages and in the same 
language at different periods. A similar difference is seen between the 
abstract noun and the infinitive. In some languages the abstract noun is 
as mobile as the infinitive. In Greek it is much more rigid. The differ- 
ence between participle and adjective is at its height when the participle 
denotes progressive action, as in the present. In the perfect participle 
the difference is reduced to a minimum. In Greek the present participle 
cannot be compared. The perfect participle is compared in ippofUvoc. In 
Latin the perfect participle is more readily compared than the present 
When the present participle and the adjective are coupled, the adjective 
regularly takes the participle of the substantive verb. This serves to 
show the differentiation to the Greek mind. When therefore the present 
participle is in the predicate it is regularly adjective and no longer 
denotes progression, development, but character, potentiality. Instruc- 
tive is the fact that in Latin gui with the subjunctive is coupled with the 
adjective, with the adjectivized participle. JUa parva dieiu fed quae atudiU 
in magnum eeriamen exeeeaerii. Epamiwmdaa erai iemparibua aapienUr 
uUna (= qui uiereiur). * Animalium alia ratiotiis experiia auni^ alia rationa 
ulentia (= quae tUantur). So X. Oec. 7, 2 : A dedfuvd koTi — deiTOi &= ^imm 
egeniia aunt — egent, 

** In the axw^ XahuSmdv the periphrastic was said to have been used for 
the simple verb (ZuKpdriK diroh)yo(>fitv6c iariv = liMcpdnK airoXoyeiToi) and 
there is no denying the later tendency to use the periphrastic as a pro- 
gressive, but we are now on the territory of the standard language. Aris- 
totle—who is often quoted in thismatter (Aristot. Phys., p. 186, 6. 28,comp. 
Schol of Simplic, p. 888, a fiekk., ed. 2, cited by Grote) — says, Meta- 
phys., 4, 7: oitBhf yap Sia^ipet rd ivOputroc vytalvttv karlv fj rb &vdpQiroc 
i/yiaivei ^ Tb PaSi^uv koTlv ^ Tifivuv tov &v6pumog fiadi^ei ^ Tifivei. But what 
Aristotle meaqs is that so far as the characteristic predication goes there 
is no difference. Badi^u involves PaSi^uv elfd.** 

"Mr. Alexander has also been careful to note, what I have always insisted 
upon, the importance of position. The copula is often taken in iU preg- 
nant sense {bvTog iari), and owing to a disregard of the resumption by 
the copula of its righto as a verb, we find that Kuhner calls ardxuv Av fv, 
Soph. Phil., 1219, (a doubtful passage at best), and iyyi>c m ^por paSi^wf 
etfd^ At, Ran., 86, periphrastic. He might as well have called elvoi . . . 
^vUttuv, X. An., 1, 2, 21, periphrastic." 

•* Of course we must take into account the differences of period, differ- 
enoes of locality, differences of individuality. That the participle with 
the copulative verb should have sunk into a mere periphrasis in the course 
of time was only to be expected. As for later Greek, there is no telling 
ito eocentridties. Let us first be sure of the classical period." 
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StudieB in Pindaric Syntax^ by B. L. Gildersleeye. 

[Abstract of s paper in the AfMriean Journal oJPhUoiogy^ No. 12]. 
The firat of these studies (The Conditional Sentence in Pindar) is based on 
ft paper read before the Johns Hopkins Philological Association (February 
meeting, 1882), and a summary of it will be found in the University CircU' 
iar for Hay, 1882, p. 206. The second treats of AN and KEN in Pindar. 
The following table shows the number and character of the occurrences: 



KEN 

Mood and Tense : 

Indie. Imperf. 1 

Aor. 8 

Opt Pres. 8 

Aor. 11 

Bub). Aor. 2 

Inf. Pres. 1 

Aor. 1 

Put. 1 

88 
Character: 

Formulated conditionals 8 

Half formulated 6 

InToWed 9 

Belative conditional (generic) 1 

With subj. as exact future 1 

Potential 8 

88 



AN 

Mood and Tense : 
Ind. Aor. 

Put. 
Opt. Pres. 

Aor. 
Subj. Pres. 

Aor. 

Pres. or Aor. accord- 
ing to reading 

Character: 
Formulated conditional 
Virtual condition 
Potential (positive) 

(negative or 
equivalent) 
Kelative (generic) 
Temporal (whenever) 

Pres. of a single time, 
definite person 
general of a defi- 
nite person 
person and time 
general 
Aor. of a bingle time, 
definite person 
general of a defi- 
nite person . 
person and time 
general 
Doubtful (general) 



8(2) 

4(8) 
6 
6 
10 



82 (80) 



IS! 



1 (0 

4 

4 

4 
6 



82 (80) 
A comparison of these tables shows that &v has gained on xh, if we take 
Homer as a standard. In the Iliad Kh/ stands to dv as 4 : 1. In the for- 
mulated condition (with el) &v is not used by Pindar either in protasis or 
apodosis, and even in so-called virtual conditions &v is sparingly employed. 



^enoh Syntax as Affected by the Cultivation of Style, by P. 
B. Marcou. 

ifLtSf ViftMi * ^^^ ""^ *^ *^* meeting of the Unlvenlty FhUologlcal Asaodation, 

An ability to point out the peculiarities of the synUx of a writer or 
achool of writers, is an almost indispensable prerequisite for a true criti- 
cism of that writer or school of writers. The very great attention paid 
to style by French writers, both classic and modern, the keen sense for 
beauty of expression enjoyed by the whole nation,and the nature of French 
education whose main aim is the cultivation of a good French style, make 
it extremely probable that a comparison of the syntax of modern French 
with the syntax of classic French authors will reveal certoin tendencies 
produced by this persistent cultivation of form in writing. 'Two qualities 
which French writers seek to impart to their style are perfect clearness 
ftnd smoothness, and a liveness or unexpectedness of expression such as 
may keep the reader's fancy consUntly on the alert. The eflTort to pro- 
duce the first quality has resulted in a very marked shortening of the 
length of French sentences. Thus the average number of verbs per sen- 
tence in one hundred consecutive Montaigne sentences (the number of 
Terbs in a sentence being taken as a rough indication of its length) is 
6.02; in F^nelon, who comes about a century later, this average is 4.48; 
finally, coming to our time, in Sainte-Beuve it is 8.95 and in Alphonse 
Daudet, 8.88. Increase in smoothness is shown by a tendency in the more 
recent writers to n^ake the length of all their sentences approximate much 
nearer to the length of their i^veriige sentence than is the case with the 
earlier writen. 



The effort to produce the second quality of style mentioned has resulted 
in a more and more nice discrimination between the preposition and the 
postposition of a certain class of attributive adjectives denoting mostly 
moral qualities. On the one hand, through a sort of attraction towards 
the French usage with regard to the majority of adjectives, these adjec- 
tives denoting moral qualities have been put more and more frequently 
after their nouns ; on the other hand, when they have been put before 
their nouns, the motive for doing so, which was at first merely euphony, 
has been changed in an increasing number of cases into a desire to call 
forth the fancy of the reader and make it dwell longer on the quality 
denoted by the epithet, or else to invest the epithet with a vigor or with 
a mysterious glow which it never possesses when standing in its usual 
place after the noun. This tendency, is scarcely at all perceptible in Bos- 
suet and La Bruydre, begins to appear in Ftoelon and Rousseau, is very 
marked in Chateaubriand whose preposition of aacre is a beautiful instance 
of it, and finally appears most perfect in Prosper M6rim6e. 

The persistent cultivation of style among the French has doubtless 
resulted in developing other peculiarities of syntax which a patient study 
of French writers will reveal. 



On ike so-called Dying Alexander of the Uffizi Gallery, by 
A. Emerson. 

[Abstract of s paper read at the meeting of the Unlveralty Philological Afleoclation, 
March 2, 1883]. ^ -» 

This paper was an attempt to prove the connection of the Florentine 
head with the Gigantomachia of Pergamum. By the help of a photo- 
graph, attitude and expression were analysed and found to exhibit agony, 
though lesser in degree, similar in kind to that of the Laocoon. Archaeolo- 
gists have been unable to come to any satisfactory decision on the subject 
represented. The writer referred the traditional name of Dying Alexan- 
der te a careless misapprehension of Plutarch. Alex. Magn 4 and Plut. 
de Al. M. virtute aut fortuna II. 2. The bust presents some features of 
resemblance to other real and supposed portraits of Alexander, but the 
possibility of the production by a Greek sculptor of so fHnciful a work as 
a portrait of this pattern was denied. The style of the work, however, 
justifies ascribing its invention to the last period of Greek Art before the 
Alexandrine. This would connect it with the schools of Rhodes and Per- 
gamum. Before the late discovery of the great Pergamene frieze, attempts 
at naming the subject could not be more than guess work. . The archae- 
ologist of the German expedition, Conze, was struck by the resemblance 
to the Alexander of a giant's head of the altar-frieze. See Bericht uber 
die Ergebnisse der Ausgrabungen zu Pergamon, p. 62 and Fig. D. on p. 
68. The resemblance is evident, but the cut is too small to allow of a 
closer consideration, while there is reason to believe that the original of 
the UfBzi head is to be sought in the missing one of the fallen giant of 
Plate III. Without any alteration of antique portions, the Alezander 
head, as presented in a photograph taken from the point of view artistically 
most advantageous, can be drawn into the wood-cut on this plate. The 
' eyes are then directed towards the aegis of Zeus, of which the effect is 
observable in the features of the face as well as in the preserved bf>dy. 
Especial stress was laid on the complete artistic parallelism, required by 
the pendant relation of the Zeus and Athena groups, between the head 
under consideration and that of the winged giant of Plate IV. 

It is a curious confirmation of the theory advanced that Overbeck 
(Kunstarch. Tories., p. 187, quoted by Wieseler in Mailer's DAK ), 
seeing in the work the expression of <* a sudden, surprising pain," sug- 
gested an altogether analogous subject : " Capaneus, at the moment when 
Zeus' thunderbolt strikes him in the neck and is about to hurl him from 
the scaling-ladder.'' 



On the Second MtUation of Consonants in French Words of 
Germanic Origin, by H. 0. G. v. Jagemann. 

[Ahstract of a paper read at the meeting of the Unirenity Philological Association, 
FeWarj 2, 1883] 

The German tribes who settled in France during the 6th and 6th cen- 
turies introduced into the French language about 760 Germanic words. 
Very few of these words show in their present state the characterisUcs of 
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the High German mutation of consonantSi although the fact that the 
French have taken their name for Germany from Alemania eeems to point 
to Upper Germany as the centre of emigration. The reasons of this 
apparent incongruity are: 

A. On Germanic ground : (1) a large number of words came from Low 
German, principally Norse and Dutch sources, among others the whole 
yocahulary of the French seamen. (2) The second mutation of consonants 
was not accomplished when the majority of German words were intro- 
duced into French. This appears especially from the treatment in French 
of the Low German th which is regularly rendered by T (thiudisk > O. 
Fr. tiois, Ital. tedesco, Span, tudesco; tharijan > Fr. tarir, etc.) ; show- 
ing that TH had not only not yet become d but had not even reached the 
necessary intermediate stage of th, as represented in Isidorus. 

B. On French ground: (I) The French were unable to pronounce 
■eyeral of the High German consonants, especially the aspirates, and 
changed CH back into k, and ff, fh into f. (2) The Romance mutation 
of the medial consonants : 

Lat. Ital. muTare> Span. Prov. Port. muDar > Fr. mu^er 
«« " sapere > «« " «• saaer > «• savoir 
«* «« amica > «« «• " amiaa > «* ami^e 

worked in the opposite direction from, and therefore counteracted the effects 

of, the (Germanic mutation. 



On a Transpogitian in Smeoa, by J. B. Habris. 

The method which I recently applied to the case of a transposed passage 
in the New Testament has an interesting illustration in Seneca, ad Marciam. 
Madvig (Adversaria Critica, p. 855) pointed out that two passages had 
been transposed in c. 17, and that the words ** Dicit omnibus nobis natura 
... qui tibi nihil certi spoponderunt " (c. 17, 6, 7) should in reality 
stand after the words "sed humanum est" (c. 17, l)r Almost all such 
cases of transposition arise from the misplacement of a sheet or sheets in 
the MS. or papyrus roll of which they form a part And it follows at 
once that in all such errors we must have an integral number of pages 
for each of the two passages concerned in the transposition, and also an 
integral number of pages for the portion of the book antecedent to the 
disputed ground. Let us apply these tests to the passages of Seneca just 
referred to. 

Taking the Teubner edition as our standard, we have to carry a passage 
12.6 Teubner lines in length to a place 88 lines earlier. Obviously 88 is 
12.6 X 3 very nearly. Assuming 12.6 lines to represent a single page of 
manuscript, the space through which it has to be moved is three pages. 
The previous part of the book is 568 lines=46.0 X 12.6 very nearly. 

The error, therefore, arose at the 46th page of the MS., and consisted in 
placing the 46th page after the 49th. Hadvig's criticism is therefore com- 
pletely confirmed. 

In the next place, we may enquire into the stichometric size of the 
page in question. The average Teubner line being found to be 46.9 
letters, or somewhat less, and the average hexameter being about 86 
letteH, a page of 12.6 Teubner lines is about 16 hexameters. 

Finally, the remainder of the book being reckoned, we have for the MS. 
in which the error was made a roll of very nearly 83 complete pages. 



On the Nature and Extent of the Athenian Jurisdiction over 
their AlUea, by C. D. Mobbib. 

[Abftnet of a paper rend at a meeting of the UniTonltf PhUologioal Aasodatloii, March 
2, 1883J. 

The text of this paper was Thucyd. I. 77. 1, «x2 kXaaoobfievot yap h raif 
ivfi^Xalotc npdt rove ^fiftdx<»K ^ttuuc icdl Trap' ifuv ovroZf h rol^ 6/wUu( v6fMic 
ieoiitoavT€c t6c Kpioei^ ^iXoStKuv ioKov/tev. It was shown that most of the 
franslntors and interpreters are in error, because they-expl^ both clauses 



to this passage as having reference to the same subject matC^r. In order 
to make this possible Boeckh, Grote, and Prof. Goodwin declare that 
^vfjipdXauu SIkoi cannot mean dixai airb ^vfifidXuv, because the latter involve 
reciprocity of suing and being sued, whereas the concluding clause of the 
passage evidently refers to suits which were brought by compulsion in 
Athenian courts. On the other hand Curtius and Prof. Jowett believe 
that ^vfipdhiuu diKot and duau fiirb ^vfip6Xuv are identical, but extend the 
meaning of the latter phrase so that it includes all this compulsory juris- 
diction of the Attic courts, and thereby is divested of the implication of 
equitable reciprocity which is properly inherent in it. Much light has 
been thrown on the whole question by the recovery of various inscrip- 
tions which have been subjected to minute scrutiny by Kohler, Frankel, 
and most recently by J. M. Stahl. The results reached by him were stated 
in detail and discussed; and the conclusion was arrived at (1) that suita 
arising put of commercial dealings {ex contractu) between the Athenian! 
and their allies were decided inrb Svfip6?Mvon terms of equitable reciprocity, 
more or less, in the courts of the defendant's city ; (2) that suits arising ex 
delictU between Athenian citizens and citizens of allied states were decided 
in Athenian courts ; (3) that suits arising ex delictia between citizens of an 
allied state were tried at first in the local courts, with the provision, how- 
ever, that, if the sentence were death, exile, or disfranchisement, the con- 
demned person should have the right of appeal to Athens; (4) that at |k 
later time it is probable that the more important of such cases were brought 
to Athens in the first instance; (5) that ordinary civil cases arising between 
citizens of an allied city were always decided at home. It was further 
pointed out that the expressions quoted by the grammarians (as that in 
^esychius, kdiKa^ov ^ABjjvaloi anb avfifidhjv ro<c vntjKdoig Koi roirro iv xoA€tr6v) 
seem to conflict with the flrst of the above points, and to deny the reci- 
procity which was no doubt an essential element in commercial treaties; 
for if such treaties were observed with perfect equity, it ought to be equally 
true to say kSUa^ov ol vk^kooi rdlg *A.6nvaioig. But these expressions in all 
probability state only what was the practical result as it was realized by 
the Greeks; for (1) in most cases Athenians would be the aggressors, and 
therefore the defendants ; and then by the terms of the (b/ifioXa the suit* 
would be tried at Athens ; and (2) since all suits in which Athenians were 
defendants would be tried at Athens, and those in which they were plain- 
tiffs would be tried in different cities, the judicial range of the Athenian 
courts must have greatly surpassed that of the courts of any one of the 
allied cities, perhaps of all of them together. Thus even without any 
formal infraction of the reciprocity implied by the existence of ^/ifiohi^ 
the impression may easily have come to exist, which the statements re- 
ferred to seem to express, that it was the Athenians who decided in accor- 
dance with the terms of the several ^ffifioXa the commercial suits of their 
subjects. 



On EniSTHTAI, (/f 243). 

The form hrUmfrai occurs n 248, in a disjunctive dependent interroga* 
tive sentence, where an indicative is necessary. La Boche says nothing 
about the form ; others try to explain it as a subjunctive but that it cer- 
tainly cannot be. Others admit that it is an indicative but cannot explain 
the form. G. Meyer in his Gr. Gr. p. 872, says that the strong form am 
has penetrated into the present middle but cites no parallel examples. Is 
there no other explanation possible ? s. h. a. 

Answer: 

The form may be a perfect, kirUmirM ^^^lanjTcUf the sense of composition 
having been lost as is shown by iinurr&nijv^ fimarffitpf. Or if the sense of 
composition is not lost, airdT/iifrcUf 6uut6piaTai^ iirirevKTCu Hesych. might 
be cited. See Curtius, Gr. Verb. II, 144. But these belong to a different 
sphere of the language. The perfect is used like olSaf lyviMa and that 
group. •• !»• o. 
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On a New Theorem in PartitionSf by J. J. Sylvester. 

[Being the subsUnce of a lectare giren at the Johns Hopkins Univeralty in the month 
of Maz^ lastj. 

It is a well-known theorem that the number of partitions of n into odd 
numbers is equal to the number of its partitions into unequal numbers. 
This equality was seen by Euler to result from the identity 

<^+'H^+''H^ + ")-° (i-x)(i-,'ki-.. — • 

It may also be proved easily by the method of correspondence. For if 
we call ihe partitions of n into odd numbers (repeated or not) the 17, and 
into unequal numbers the V system, any Twill be of the form [Tn K,, 
r,, . . . ,] where Vi is of the form 

aach q being an odd number and all the ^'s unlike. 
Hence writing 

Fis transformable into -^i^n '^2?af '^s^s* ■■ - 1 ^^icl> ^ a member of the 
U system. 

And conversely any UeaA^q^fA^qiiA^q^f,,,, will be transformable 
into a F by decomposing each V into a sum of products of its largest odd 
divisor into distinct powers of 2 which can be effected in one and only 
one manner ; so that there is a one to-one correspondence between the I7's 
and F*s, and the number of the one set is therefore the same as the number 
of the other. The theorem which is now to be explained is, so to say, a 
differentiation (in the Herbert Spencer sense) of this theorem. 

It regards the 17 and K system each broken up into classes and affirms 
the equality between the numbers of C7's in any class and of the Ps in the 
homonymous class. The proof of this by an analytic identity remains to 
be discovered — it is effected without great difficulty by the method of cor- 
respondeilce : but what is very worthy of notice is that the V which cor- 
responds to a (7, in the more refined construction about to be explained is 
in general (and it may be universally) different from the V which corres- 
ponds to it, when the preceding method of conjugation is adopted. 

Every U which contains i distinct parts is said to be a 17 of the tth class, 
and every V which contains i distinct sequences (not running together) of 
consecutive numbers is said to be a F of the ith class — and my theorem 
may be expressed by saying that there exists a one-to-one correspondence 
(and therefore equality of content) between the IPs of any class and the 
Vs of the same class. I oqght perhaps rather to say that a correspondence 
can be inaiiiuied than that a correspondence exists^ for the fact that two 
absolutely unlike bonds of correspondence connect the totality of the U 
and that of the V system seems to indicate that such correspondence should 
rather be regarded as something put into the two systems by the human 
intelligence than an absolute property inherent in the relation between the 
two. Kant makes a similar remark upon the elementary conceptions, 
(such as the circle) which form the groundwork of geometry. 

As an example of the numerical part of the theorem consider the 8d 
class of the IT'S and Ps for n = 16. 

The IPa of this class will be 

11.8.1*; 9.6.1«; 9.8M; 9.8.1*; 7.6.1*; 7.8».1«; 
7.3.1«; 5».8.1»; 6.8«.1«; 5 8«.1»; 6.8.1»; 
and the Ps which are somewhat more difficult to calculate by an exhaus- 
tive process will be found to be 

1.6.9; 1.2.6.8; 2.6.8; 1.6.10; 1.2.4.9; 2.6.9; 
1.4.11; 1.3.4.8; 8.68; 24.10; 1.8.12. 

So again of the 4th class there is only one V and one V, viz., 1.8.6.7, 
which is common to the two systems — and of the first class owing to 16 
containing only one odd division, viz., unity, there is also but one 17 and 
one K, viz., the undivided 16 for each alike. In general for the first class 
the number of IPb is obviously the number of odd divisors of the partible 
numbernand the number of single sequences is easily seen to be the same. 
Thus, tf:^.^., for 16 there exist the sequences l-«2.3«4.-6; 4.6. 6 1 7.8; 16; 
and for 9 the sequences 2.8.4 ; 4.6; 9. 



I will now indicate the mode of proof, the particulars of which will be 
found set out in full in the forthooming number of the American Journal 
of Mathematics, 

The partible number n being given, I take any U belonging to it and 
form two graphs, one whose rows represent the major halves of each part 
of U and the other its minor halves [q+liB the major and q the minor 
half of 2q + 1]. I then dissect each of these graphs into its component 
angles and take the content of each ; it is easily seen that beginning with 
the major and passing from it to the minor and back again to the major 
and so on continually in alternate succession, the readings will form a 
continually decreasing series of numbers whose sum will be the same as 
of the parts of the U, and thus U will be transformed into V. The number 
of parts in F, if we agree to consider that number as always even by sup- 
plying a zero at the end if it should happen to be aettuUlt/ odd, will be 2t 
where i is the number of points in the side of the Durfee-square appertain- 
ing to the major graph. 

Conversely, if any Vhe given containing or made to contain 2t parts, 
it is easy to construct a system of 2i linear equations between the contents 
of the first i lines and the first t columns of an assumed U having a Durfee- 
square containing t^ points which shall transform into the given F, and 
to prove that these contents will be all of them greater than 2i: hence one 
and only one U corresponds to a F, and consequently there is a one-toone 
correspondence between the entire (7 and entire F systems. It remains 
to show that any Ui (a U of the tth class) by the prescribed process of 
transformation becomes a Vi (a F of the ith class). 

This is effected as follows : suppose the first exterior angle to be removed 
simultaneously from a given major graph and its accompanying minor : 
begin with supposing that Vi becomes Vj: i is the number of unequal lines 
in either graph and it is easily proved that t — j remains unaltered by the 
contraction of the graphs in the manner above indicated : t. e., it can be 
shown that the effect of the contractions is to diminish i and j simulta- 
neously each of them by 0, each of them by 1, or each of them by 2. 

Continuing this process of stripping the graphs of their outside angles 
we must come at last to a graph consisting of one line and one column or 
of only one line, or only one column, or only a point. In the first of these 
4 cases t and j are each equal to 2, and in the last 8 each equal to 1, hence 
i — j is always zero and every Ui corresponds to a Ft. This establishes 
the very remarkable theorem that was to be proved. 



Nole on the Chraphical Method in PariUions, by J. J. Syl- 
vester. 

It is well I think to draw attention to the fact that the graphical method 
introduces two new processes into Arithmetic as elementary and funda- 
mental as those contained in the well known 4 rules — which may be called 
Trans version and Apocopation. 

Transversion is the operation of passing from a partition to its conjugate 
or transverse, and is identical with that which borrowing from the ver- 
nacular of the American Stock Exchange I have elsewhere denominated 
" calling.'' 

The elements of a partition may be regarded as Sellers each holding a 
certain number of shares in the same stock. On the numbers 1, 2, 8 . . . 
being successively called out each seller who holds at least that number 
of shares declares himself, and the number of those so responding each 
time being set down, a new partition is formed with numb^nv whose sum 
is identical with the total number of shares on sale. 

The discovery of this process is due t«» Dr. Ferrers, who informs me 
that he himself never published it but left it to me to do so in his name 
in the London and Edinburgh Philosophical Magazine for 1868. I may 
mention that I have never missed an opportunity of expressing my sense 
of the great importance of the discovery and bringing it under the notice 
■oLmy pupils,.to jWUfii^f^whom, Mr. Durfee (Fellow of this University), 
is due the discovery (after the lapse of 80 years) which leads to the second 
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process, viz., Apocopation, which institutes n fixed relation between any 
partition and its transverse. 

Apocopation is a process applied to a partition whose parts are arranged 
in descending order and consists in cutting off from its beginning, all those 
terras whose magnitude exceeds the number which denotes their place 
(reckoning from the highest term) in the arrangement. We have then 
this important theorem — The numbers of terms subject to apocopation is the 
same for any partition and its transverse. 

Sealing or co-summating a partition consists in adding together each-to- 
each the apocopated terms in a partition and in its transverse, and dimin- 
iflhing these sums by the several numbers 1, 8, 6 . . . In this way a new 
partition is formed which may be called the associate-sum of the original 
partition, so that to every partition there is a transverse and an associate- 
sum ; and the content of each of these three partitions is identical. 

The process of sealing or co-summation may be indefinitely continued 
and it is a curious question to determine how often the scaling process 
must be continued in order for a given partition to be eventually converted 
into a single term after which of course it remains unaltered by any further 
application of the process — this problem is naturally suggested by the prac- 
tice of scaling and rescaling an inconveniently large public debt which is 
sometimes practiced in the Old World and is not unknown in the New ; 
but the analogy fails in this respect that in the one case the amount of the 
debt has a tendency to converge to zero, whereas in the other the content 
of the partition remains constant throughout. 

The passage from a partition into odd numbers to the corresponding 
partition into unequal numbers, is effected by a co-summation operated , 
simultaneously but independently upon two partitions, one of which baa 
for its parts the major-halves and the other the minor-halves of the parts 
of the given partition. 



An IngtarUaneotu Chraphioal Proof of Euler^s Theorem on 
tiie Partiiions of Pent<igonal and Non-pentagonal Numbers^ 
by J. J- Sylvester. 

[RtenmA of a leetare delivered daring the current month at the Johns Hopkins Unl- 

versitf]. 

I start with the product (1 + im;) (1 -j- ax*){\ -\- ax*) . . . ; the coefl3cient 
of 3^aJ in its development in a series according to powers of x and a is the 
number of partitions of n into j unequal parts : each such partition may 
be represented by a regular graph and these graphs classified according to 
the magnitude of the Durfee-square which they contain. Calling the side 
of any such square 5, two cases arise, viz. the vertical side of the square may 
either be completely covered or one point in it be left exposed : in the 
former case any number of the points in the base of the square, in the 
latter case not more than the first — 1 points can be covered. 

The first case contributes to the total number of partitions of n intoj 
unequal parts the number of ways of distributing n — 0* between two 
groups, one consisting of unequal parts unlimited, the other of j unequal 
parts not exceeding B in magnitude. 

The second case contributes the number of ways of distributing n — B* 
between two groups consisting one oi — 1 unequal parts unlimited, the 
other of J — B unequal parts not exceeding — 1 in magnitude. 

Hence remembering that the number of ways of partitioning any num- 
ber V into B parts is the coefficient of a;*' in 

m 2 



l^a?. 1 — a:* . 



it is easily seen to follow that (1 '\-ax){\ + ax^){\ + ax*) must be equal 
to the sum of the two series 



i+\±^-' 



{\+xa){\ + x*a). 



»*+» 



l-.a?.l — »«.. 



1 — X9 ' 



and 



xa-\- ,. ,-\- 



1 -f arg . 1 -f a?« 



1— ar.l — a:*, 
on making a=^ — 1 there results 



-X 



««-• 



.1— ar«-i 



«• + . 



(l^x)(l-a.«)(l-x«)... 

= 1 — , — a.«... + (— )«V^a? 2 j^x a /+... 
which is the theorem to be proved. 

In the Appendix or Exodion to a forthcoming paper in the American 
Journal of Mathematics I give a proof by the method of correspondence 
of Jacobi*s generalization of the above theorem, viz. : 
(1 ± ar«-«)(l ± a:«+«)(l — *«'»)(1 ± a:»»-*)(l ± **»+")(l — «*•)... 



On Properties of Conies in Non-Euclidean Oeomdry^ by W. 
E. Story. 

[Abstract of a paper read at the meeting of the Unirersitx Mathematical Society, Feb- 
ruary 21, 1883]. 

This communication contains an application to conies of the *' projec- 
tive'' measurement invented by Cayley, generalized by Klein, and still 
farther extended by the writer in a paper ** On the Non-Euclidean Geom- 
etry," (Am, Jour, Maih.y Vol. V). An arbitrary conic Q is Uken for the 
absolute, and for convenience each of the constants k in the paper just 

mentioned is taken to be r-r. 
2t 

With respect to the absolute the conic S has certain peculiar points and 
lines, viz. : 

8 centres^ vertices of the self-conjugate triangle common to S and Q ; 

8 axes^ sides of the self-conjugate triangle common to S and Q ; 

4 absolute points^ points common to S and Q; 

4 absolute tangents^ tangents common to S and Q ; 

4 asymptotes^ tangents to iSf at absolute points ; 

4 aeymptotic points^ contacts with S of absolute tangents ; 

6/oet, intersections of absolute tangents 2 and 2, which can be grouped 
in a definite way into 8 pairs, the foci of each pair being on the same axis; 

6 absolute chords, junctions of absolute points 2 and 2, also polars of foci 
qu& S, which can be grouped in a definite way into 8 pairs, the chords of 
each pair passing through the same centre ; 

6 directrices, polars of foci qud S, also junctions of asymptotic points, 
grouped in a definite way into 8 pairs, corresponding to the 8 pairs of foci, 
the directrices of each pair passing through the same centre ; 

6 directors, poles of absolute chords qud S, also intersections of asymp- 
totes, grouped in a definite way into 8 pairs, corresponding to the 8 pain 
of absolute chords, the directors of each pair lying on the same axis. 

The following theorems are easily proved : 

The 8 axes as well as the 8 centres of S are mutually perpendicular ; 
the intersections of 5 with any straight line through a centre are at equal 
distances from the centre and on opposite sides of it ; the tangents to S 
from any point of an axis are at equal distance from the axis and on oppo- 
site sides of it; if p^ and p, are the distances of any point of S from any 
two (fixed) centres of S, respectively, there is a relation of the form 

ilsinVi + -Bsin'pj + C=0, 
where A, B, Care constants; similarly if a^ and a, are the angles which 
any tangent of S makes with any two (fixed) axes of S, respectively, there 
is a relation of the form 

il^6in«ai +B^sin«a, -f 0^=0, 
where A^, B\ C are consUnls ; if r^, r, are respectively the distances of 
any point of 8 from the two foci of the same (fixed) pair, there is a rela- 
tion of the form r^zhr^=^ 2a, or more properly (r^ ± r,) * = 4a*, where 
2a is the disUnce between the intersections of S with the axis through the 
two foci in question, and the two signs ^ refer to different conies; simi- 
larly if rj, r, are respectively the angles which any tangent to 8 make 
with the two absolute chords of the same (fixed) pair, there is a relation 
of the form (r^ ± r,) = 2a, or more properly (r^ ± r,) « = 4a*, where 2a 
is the angle between the tangents to 8 from the centre through which the 
two absolute chords pass, and the two signs dc refer to difiTerent conies ; 
if r, p are respectively the distances of any point of 8 from a focua and 

the corresponding directrix, there is a relation -r — = const, ; similarly 

if T, q are respectively the distances of any tangent of 8 from an abaolute 

chord and the corresponding director, there is a relation ^TZ'^^^^'* 
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the 2 radii to a point of S from the foci of any one pair make equal angles, 
on opposite sides, with the tangent at the point ; the 2 intersections of a 
tangent of S with the absolute chords of any one pair are equally distant, 
on opposite sides, from the contact of the tangent. 

A circle is a conic S having double contact with the absolute ; it has 
one isolated centre C, and a line of centres (the common polar of C qud Q 
and S) ; the distance of any point of S from C is constant ; not so with 
the distance of any point of S from a centre of the line ; the 2 tangents to 
S from any point in the plane are of equal lengths ; the circle has one 
isolated axis (the line of centres) and a pencil of axes through the isolated 
centre ; the distance of any tangent of S from the isolated axis is con- 
stant ; not so with the distance of any tangent from an axis of the pencil ; 
ihe tangents to j9 at its 2 intersections with any line in the plane make 
equal angles with the line; any tangent to S is perpendicular to the radius 
to its point of contact from the isolated centre ; any point of S is perpen- 
dicular to the intersection of the tangent at that point with the isolated 
axis. 

Two circles are relatively orthogonal if their tangents at an intersection 
are mutually perpendicular, say they have an orthogonal intersection ; 2 
circles are relatively orihometric if their contacts with a common tangent 
are mutually perpendicular; say they have an orthometric common 
tangent ; then two relatively orthogonal circles have 2 and only 2 ortho- 
gonal intersections, and 2 orthometric circles have 2 and only 2 ortho- 
metric common tangents. 

Two circles have 2 radical axeSf those common chords which intersect 
in the intersection of their isolated axes ; the 4 tangents to 2 circles from 
any point of either of their radical axes are of equal lengths; the 6 
radical axes of 8 circles meet by 8's in 4 points, the orthogonal centres of 
the 8 circles ; these are the isolated centres of the 4 orthogonal circles of 
the 8 given circles ; similarly 2 circles have 2 radical centres, those inter- 
sections of common tangents which lie on the junction of their isolated 
centres ; the angles which any line through either radical centre makes 
with the tangents to the circles at its 4 intersections with them are equal ; 
the 6 radical centres of 8 circles lie by 8's on 4 straight lines, the ortho- 
metric axes of the 8 given circles ; these are the isolated axes of the 4 
orihometric circles of the 8 given circles. 



On ParHHon8f by F. Fkanklin. 

[Abstract of a paper read at the meeting of the Uniyersitj Mathematical Sodet j, Feb- 
Tuarf 21, 1888]. 

Denoting by (to ; ij) the number of ways in which w can be composed 
of i or fbwer parts none greater than j, (w : i, j) is the coefficient of aJx^ 
in the development of 

1 

(1 __a)(l — aj:)(l — cu?») . . . (1 — ax«V 
10 that the generating function in which the coefficient of x*' is (w.-i^j) 
is the coefficient of ai in the development of the above fraction in ascend- 
ing powers of a. To obtain this generating function directly, we observe 
that the number of ways of forming to with i or fewer parts of which one 
at least is a number greater than j, say j + A:, is equal to the number of 
ways of forming w — ( j -|- k) with t — 1 or fewer parts ; that the number 
of partitions in which two at least of the parts are numbers greater than 
jt »y j + *i j + *^ is equal to the number of partitions of io — ( j + A) 
— (y + *^) i'^to * — 2 parts, and so on ; hence the G. F. required is 

1 aJ+i-^.aJ-H«+... 

(1 _a.)(l — a?») . . . (1 — «•; (I — «,(! — a:2) . . . (1 — a:<-i) 

xJ-i-Hx^+^+x^-^^ +.,,)+ g>+'(a?^-^^ 4- ...) + ,. . 
(1 -ar)(l-^ *«)... (l-ar<-2) 

(1— a:j(l— a?«)...(l — ar<-») 



+ 



1 



•(l-ar)(l-ar»). 



..(l^xi){ 



!-*>+ 



1— ar* 



The expression last written is a finite form of the generating function ; 
but returning to the first expression, we may write it in the form 

(l-.;(l^J)...(l-^:^^, {^-tl■^)^.(^■^^^■^^.■0 

-h(l-a:*-')(l-a:.)2,(^+\ar'+',...) }, 

where ^^{x^'^^f x^"^^, . . .) means the sum of the m-ary combinations of 
the quantities ar'"*'^, «''+', 0?^+*. . . ad inf.; and it is easy to prove by 
induction that 

(l_««)(l_,«->,...(l_.'-+')S4:^+',:^+V+'...) 

Hence the above generating function is equal to 

(l-ar^-*-^)(l-x^+»)...(l-ar^-*-*) 
(1 — a;)(l— a?»)...(l — a?<) 

But the method by which the equation last written is inductively proved 
suggests a more dir^t mode of obtaining the generating function by means 
of the correspondence in the partitions themselves; this method will be 
found incorporated in Prof. Sylvester's memoir on Partitions in the forth- 
coming number of the American Journal of Mathematics. 

[Addendum^ The theorem, due to Euler, that a number can be formed 
in as many ways with odd numbers, repetitions being allowed, as with 
general numbers unrcpeated may be proved constructively and extended 
as follows : the number of ways of forming to with an indefinite number 
of parts not divisible by k and with m distinct parts (each indefinitely 
repeated) divisible by A is equal to the number of ways of forming to with 
an indefinite number of parts each occurring less than k times and with 
m distinct parts each occurring k or more times. To prove the generalized 
theorem when m is zero, we may suppose, to fix the ideas, that k = 10, 
the reasoning being perfectly general. Consider any partition consisting 
only of parts not divisible by 10, let the number of times any such part X 
occurs be written in the decimal notation . . . eba; then if in place of 
...cha times A we write a times X, h times lOA, c tiroes lOOA, ... we get a 
partition in which no part occurs as many as ten times ; and we have evi- 
dently a 1 to 1 correspondence. Thus the theorem is proved when m =" 0. 
If now along with the non-tenfold parts we introduce m distinct parts each 
of which is divisible by 10, and at the same time introduce in the corres- 
ponding partition of the other set ten times these same parts each divided 
by 10, the partitions of the second set will contain m parts occurring 10 
or more times, while the 1 to 1 correspondence will not be disturbed. 
This proves the theorem]. 



^* "^ (l-:r)(l-:r«) '"^'^ "^ ''^ J' 



On ^ TahxilaJlvm of Symmetrio FundioM^ by W. P. 

DURFEE. 

[Abstract of a paper tead at the meeting of the Unlvenity Mathematical Sodety, Feb- 
ruary 21, 1883]. -^ • ' 

At a former meeting of the Society, I gave an outline of a method of 
arranging the partitions of a given number so that the table of symmetric 
functions of that weight should be symmetrical and at the same time be 
confined to a half square with the exception of certain coefficients which 
hdlonged to the lines and the columns of the self-conjugates. While the 
method there given was somewhat imperfect I find that there is a definite 
arrangement which effects the desired end. It may be stated as follows : 
Write the partitions in groups beginning with the group containing those 
of one part, then that containing those of two parts and so on, arranging 
the partitions of each group in natural or dictionary order, and omitting 
all partitions whose conjugates have been written earlier and all self-con- 
jugates. This will include one-half of all the partitions less the self-con- 
jugatet. Write next the self-conjugates in any order and finally write 
the conjugates of the first part in inverse order. If the partitions at the 
head and side of the table be wfitten in this order the table will have the 
desired form. 

A paper containing the principles upon which the foregoing is founded, 
will appear in a future number of the American Journal of Mathematics. 
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NOTES IN BIOLOGY. 



On the Influenoe of Qainine on (he Rate of Flow tJirough the 
Blood- VeaseU, by H. H. Donaldson and L. T. Stevens. 

[Note from the Biological Labontoiy, April 6, 1888]. 

Thus far experiments have been made on the *< slider " terrapin only. 
To determine the influence of the drug on the rate of flow through the 
vessels, independent of any effect which might be produced on the heart 
by the action of the drug, a method was used which may be described is 
follows : 

A large opening being made in the plastron over the region of the heart, 
the pulmonary arteries were ligatured, the heart cut away, and cannulas 
placed in the left aorta and innominate trunk and also in the three 
great veins. The arterial cannulas were then connected with feeding 
flasks filled with normal salt solution and this was allowed to flow into 
the vessels under a known pressure. Having traversed the arterial system 
the fluid returned by the veins and was collected and measured as it flowed 
out. The resistance offered to the liquid under these conditions is of course 
that of the small arteries and capillaries and any variation in the size of 
these vessels must be followed by a variation in the amount of liquid which 
flows out: a narrowing of the vessels causing increased resistance and a 
decrease in the quantity of liquid which passes through in a unit of timei 
and a widening causing a decreased resistance and an increase in the 
quantity of liquid. We have made experiments on terrapin with the 
central nervous system intact and also with the same destroyed. In the 
former case the animal was curarized. In both cases there is a much 
increased flow through the blood vessels after quinine. In many cases it 
was possible to recover the vessels back to their previous state of distension 
ftnd then giving quinine to again get an increase in the amount of the flow 
through them. As this variation occurs after the destruction of the 
central nervous system the drug must act on some peripheral mechanism. 
It is not yet clear whether it acts on the muscnlar coats of the small 
arteries or on the capillaries or on both. These effects are obtainable with 
a solution of quinine equal to .002 grms in 100 c. c. of salt solution or 1 
part in 60000. We have evidence then for the view that, in the terrapin, 
quinine dilates the small blood vessels and can act without the aid of the 
central nervous system. Further experiments will be made on frogs. 



On the Origin of AUemaiion of Oenerationa in Hydro* 
Medusae^ by W. K. Brooks. 

fAbstnct of a paper read at the meeting of the Univenitx Scientific Aasociatlon, April 

It is hardly possible that the form of development which we now flnd in 
most of the hydro-medusae can bear any close resemblance to their primi- 
tive life history : and there are many reasons for believing that alterna- 
tion of generations has gradually arisen through the modiflcation of 
" metamorphosis.^' 

In Ounina we seem to have the ancestral form of development: a direct 
metamorphosis, without alternation. The interesting and remarkable 
life history of Ounina was flrst described by Prof. John McCrady, who 
found inside the bell of a hydro-medusae, TurritopaUf at Charleston, S. C, 
a number of hydra-like larvae attached by short tentacles to the sub- um- 
brella, and furnished with a very long and flexible proboscis, with the oval 
opening at its tip. These larvae are parasitic and they obtain their food 
by inserting the proboscis into the mouth of the TurriiopaUf and thus 
sucking from its stomach the food which it contains. In his flrst paper 
upon the subject, Prof. HcCrady stated his belief that these larvae were 
the young of the Turritopna which carries its young inside its umbrella and 
nourishes them with partially dig^ted food from its own stomach. Al- 
though McCrady soon corrected this error and showed that they are not 
the young of TurriiopsUf but the larvae of Ounina, Romanes, in his 
recent work on Animal Intelligence, has quoted licCrady's error without 
his correction, and refers to this instance of parasitism, as a case of mater- 
nal care for the young among the Coelenterata. 

During the past summer both TKirriiopais and Ounina were extremely J. 
abundant at Beaufort, N. C, throughout July and August, and I was 
fortunately able to trace the life history of each of them. 



The larva of Ounina is a hydra, with the power of asexual multiplica- 
tion : but instead of giving rise to medusa buds, like an ordinary hydroid, 
it becomes directly converted into a medusa, by a process of metamorpho- 
sis ; it is a true larva aud not an asexual generation, although the occur- 
rence of asexual reproduction renders the gap between this form of devel- 
opment and true alternation very slight indeed. 

In Ounina we have a series of this kind : 

Egg, 

I 
Larva — Larva — Larva, 

I I I 

Adult Adult Adult. 
If the larva which is produced from the egg were to remain permanently 
in the hydra stage we should have a series like this : 

I 
Hydra — Hydra — Hydra, 

I I 

Medusa Medusa, 
and such a history would be a true alternation. 



On Radial and Bilateral Bymmetry in AnimalSf by H. W. 
Conn. 

[Ahetfact-of a paper read at the meeting of the University Sdentifio AsMdation, 
March 7, 1888J. 

The relation of radial to bilateral symmetry among animals is ajques- 
tion in regard to which there has been considerable discussion. It la 
however to-day pretty generally acknowledged that the type of radial 
symmetry must have preceded that of bilateral symmetry. Two impor- 
tant views are current as to the origin of a bilateral form of symmetry, 
such as is presented by the group Vermes, from a radial symmetry such as 
we flnd in the Coelenterata. The simplest view, of which Ray Lankester 
is an exponent, is as follows : 

Starting with a radially symmetrical larva, this view suppoeei that 
the two forms of symmetry arose with reference to the stationary or loco- 
motive life of the animal. On the one hand, the stationary animal retains 
its primitive radial symmetry and grows into a radiate adult. On the 
other hand the locomotive larva is modified by its free life. Its growth, 
in order to give greater freedom of motion, results in an elongation of the 
body in a direction parallel with its axis. Such a long cylindrical body 
would of necessity soon develop swimming organs ; and these swimming 
organs in order to give greater steadiness of motion and prevent an incon- 
venient revolution of the body, would appear in such a position as to give 
the animal an upper and an under surface, and consequently a bilateral 
symmetry. With the continued elongation of the body, the digestive 
tract, which at first ended blindly, also would elongate and finally acquire 
a posterior opening at a position directly opposite the mouth. This view, 
then, supposes the body of the radiate animal to elongate in the^direction 
of its long axis, and a bilateral symmetry to arise in reference to the 
organs of locomotion. 

A second view, advanced by Balfour, while based on the same fhnda- 
mental principle of stationary and free life, supposes the change to take 
place in a different fashion. This view supposes that the growth of the 
free living radiate form resulted in an elongation not in the direction of 
the axis of the animal, but rather at right angles to this axis. This 
places the mouth of the animal, from the first, not at one extremity but 
upon one side, which therefore becomes very early the ventral side. The 
swimming organs afterward arose in reference to the already indicated 
bilateral symmetry. 

These two views are fundamentally different Besides affecting our 
belief as to the manner in which bilateral symmetry arose, the acceptance 
of one or the other is the foundation of our understanding of the homolo- 
gies which are to be found in the two groups. 

Evidence for the one or the other of the views is to be looked for in em- 
bryology, but very few animals give on opportunity for such research ovdng 
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to secondary changes which have acted upon the ova and the emhryos. 
For this reason no direct evidence has heen hitherto obtained. At Beau- 
fort during the last summer some work was done upon Thalassema, a 
species of worm which possesses a very primitive development and en- 
ables a direct study of the origin of bilateral symmetry from radial 
iymmetry to be made. Tbe results of the observations were satisfactory 
upon the point in question, and showed that as far as this group of animalf 
is concerned, the second of the above views, viz. : tbat of Balfour, is in all 
essential respects correct. The radially symmetrical gastrula elongates 
nearly at right angles to its long axis, and gives rise to a bilateral larva, 
of which the ventral surface has been from the first indicated by the posi- 
tion of the mouth. The acquisition of a direct motion occurs sometime 
after the animal is truly bilateral, an indirect revolutionary motion being 
gradually changed into a direct motion with its anterior extremity in 
advance. 



List of a few Additions to the Species of Birds, Repiiles and 
Bairachians Mentioned in Dr. Elliott Coues^ Paper on the 
" Natural History of Fort Macon and Vicinity ^^^ by H. Gab- 

HAN. 

[The species mentioned below were obserred at Beaufort in 1881 whUe studying at the 
Johns Hopkins Marine Laboratory]. 



Sopfiophauea hieolor. — September. 
Sitta pttnlla, — September. 



Sialia aialia. — September. 
Parua earoUnenna, — September 
Muioiilia varia, — September. 

Deudraca cestiva. — This bird was noticed at Beaufort in September 
feeding on the fruit of a ** mulberry tree.'' This is the second instance 
which has come under my observation of a warbler attaclgng fruit 
Eelmiwlhophaga peregrina seriously injures the grapes in North Illinois by 
puncturing them and sipping the Juice. 

DendroBca pinua, — September. Siurus ncBvius. August 14. 

Sfftophaga ruHciUa, — September. l^oehilua eolttbria. — July. (Abun- 

dant). 
Picu$ pubeaceng, — September. CUtudo cUnua, — Probably the Cis- 

tudo refered to by Dr. Coues. 
Sanemys guUatuB, Cinoatemum pennaylvanicum, — 

(Abundant). 
CfUlydra serpeniina, Enmeeea faaciaius. 

Anolis principalia. — Beaufort is probably near the northern limit for this 
species. Holbrook says it does not occur north of the 84th parallel of 
latitude. It was abundant about rail fences which were partially over- 
grown by herbage. Under the influence of fright, or at will, the 



color may change from a bright green to dull olive brown or the reverse. 
When the green color predominates a slight pinch with a pair of blunt 
forceps causes a brown spot to appear at the point compressed. During the 
summer of 1882, they were seen in the interior of North Carolina running 
about on the leaves of trees and springing from branch to branch in pur« 
suit of insects. 

Bnfo quereieus, — A single pale specimen of this peculiar toad was col- 
lected at Beaufort. From an examination of the stomachs of several 
specimens of this species taken at diflTerent dates and localities in North 
Carolina, I find that it feeds exclusively on ants. The note resembles that 
of a young plover. Specimens do not vary much from an inch in length 
from the snout to the tip of the urostyle. Apparently breeding near 
Wilmington, July 20, 1882. 



Note on the Anatomy of the Malar Bone, by E. M. Habtwell. 

[Abstract of a paper read at the meeting of the Univenity Scientific Association, 
March 7, 1883]. 

Attention was called to the proposal of Dr. P.W. Langdon, of Cincinnati, 
in a paper on the Madisonville Prehistoric Cemetery, (published in the 
Journal of the Cincinnati Society of Natural History, October, 1881,) to 
apply the name of '* temporal process^' to *<a spine-like and occasionally 
unciform process," found to occur on the posterior upper border of the 
malar bone in a large number of the human crania exhumed at Madison- 
ville, Ohio. It was shown that the term "iVocesatM iemporalia** was 
applied to the posterior lower process of the malar bone as early as 1794, 
by Loder ; that, while in the standard English manuals of anatomy, with 
the exception of the ninth edition of Quain, this lower process is termed 
zygomatic, the best German anatomists have long followed the nomencla- 
ture of Loder. It was further shown that the process proposed to be called 
"temporal " by Dr. Langdon, was named Procesaua marginalia by Prof. 
H. Von Lushcka, of Tubingen, in 1867, which name has been adopted by 
Henle; that Broca termed it ^^Epine jugale " or jugal spine; that G. J, 
Schultz, of St. Petersburg, called attention to the same process in 1852, 
without giving it a special name ; and that Vesalius in the first edition of his 
"D« Humani Corporia Fabriea^** published in 1543, distinctly figured and 
specially marked the marginal process of Luschka. It was sugu^ested that 
the marginal process of the malar bone possessed less anthropological 
significance than had been supposed, inasmuch as the writer had deter- 
mined its occurrence in skulls of all the principal races of men represented 
in the Morton Collection of Crania, in Philadelphia. 
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NOTES IN CHEMISTRY AND PHYSICS. 



On the Action of Phosphorus on Moist Air and Carbon 
Monoxide, by Ira Remsen. 

[Abstract of a paper read at the meeting of the UniTendtj Scientific Association, Feb- 
rtttry 7, 1883]. 

The speaker gave an account of experiments which he has been engaged 
npon for some time past with the assistance of Mr. E. H. Keiser. The 
object was to determine whether phosphorus and moist air have the power 
to oxidize carbon monoxide. Leeds and Baumann agree that the carbon 
monoxide is oxidized. In the light of some results recently obtained in 
this laboratory the conclusion of the above named chemists seemed im- 
probable and hence their experiments were repeated. After a large amount 
of labor had been spent in the investigation, an apparatus was finally de- 
vised in which all joints were protected with either water or mercury, so 
that the ozone formed by the action of the phosphorus in the air could not 
come in contact with organic substances like cork or rubber in its passage 
through the apparatus. It was only when this precaution was taken that 
the gases drawn through the apparatus failed to produce a precipitate of 
barium carbonate in baryta water. The effect was exactly the same whether 
carbon monoxide was mixed with the air or not. Tbe experiment was 
repeated a number of times, and always with the same result. There can 
hence be no doubt that the conclusion of Leeds and of Baumann is incor- 
rect. Carbon monoxide is not oxidized by ^Xt in the presence of moist 
phoephoruf. 



Leed's error is easily accounted for. He passed the ozonized ai^ from 
the fiask containing the phosphorus through a tube containing cotton for 
the purpose of removing oxides of phosphorus. Now, ozone acts upon 
the oily substances which adhere to cotton and oxidizes them, forming 
carbon dioxide, and it was this that was collected and supposed to be 
formed by the oxidation of carbon monoxide. Special experiments were 
performed to prove the correctness of this supposition. 

From the above it is clear that the experiment of Leeds and Baumann 
furnishes no evidence in favor of the view that there is an active form of 
oxygen distinct from ozone. 



On the HelmholtZ'Koenig Controversy, by G. Bissing. 

[Abstract of a paper read at the meeting of the UnlTersity Scientific Association, Feb- 
ruary 7, 1883J. 

In view of certain objections to Eoenig's method [Journal de PhyaiquCf 
Dacemberf 1882], an attempt was made to determine by direct experiment 
the influence of the phase of the overtones on the timbre of a souod. 
Tuning-forks supplied with electro-magnets and resonators were used, and 
the difference of phase was obtained either by altering the lengths of tbe 
tubes which conducted the sound from the resonators to the ear or by 
putting the driving-forks slightly out of tune. But in neither case could 
the slightest influence of the phase on the timbre bp-d^tected^ 
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COMMUNICATIONS TO THE HISTORICAL AND POLITICAL 

SCIENCE ASSOCIATION. 



The Oenm» of a New England Slate, by Alexander 
Johnston. 

[Ahstraet of a paper read before the Historical and Political Science Aasociation, 
April IS, 1883]. 

The present State of Connecticut, in its formation, is an instructive 
example of the manner in which the town system can, if it has free scope, 
build up the frame of a commonwealth. In most of our other original 
States, limits were imposed upon the colony, the future State, directly or 
indirectly, by the King ; and the same is true of the newer States, substi* 
tuting Congress for the King. Thus the town system, on its first appear- 
ance, found itself the tenant of a shell which had already been provided 
for it by another power. The general rule, then, is that the limits, the 
body, of a town have their origin in the will of the commonwealth, while 
its spirit is from the Germanic heredity of its inhabitants ; and the limits, 
the body, of the commonwealth have their origin in the will of the &ing 
or of Congress, while its spirit is that of the town system or its equiv- 
alents. 

But in Connecticut, from a variety of reasons, the rule did not hold. 
The territory which makes it up was a No-Man 's-land, granted in effect to 
no one; there was no power to impose limits upon it ; and no common- 
wealth power to impose limits upon the towns. Into this No-Man 's-land, 
in 1634*6, three organized If assashusetts towns, Dorchester, Watertown, 
and Newtown, moved almost bodily. They retained their Massachusetts 
town names, magistrates, civil and ecclesiastical organisation, and town 
feeling ; and they left behind them the superintending Massachusetts 
commonwealth. It was the Massachusetts town system set loose in the 
perfect freedom of the wilderness. 

The result showed the power of the system to make its own common- 
wealth. The three towns agreed on their respective limits. Deputies, 
or committees, from the towns united with the magistrates to form a Gen- 
eral Court. All the machinery of a commonwealth was evolved natur- 
ally and simply. And in 1630, the towns framed the first American 
written constitution, which really endured until 1818, since the charter 
of 1662 was in reality only a confirmation of it. 

To the three original towns, the new towns, as they wore formed, at first 
Joined themselves by a process of natural accretion. There were some 
vague claims of the new commonwealth to a supremacy in the vacant 
territory, but they were founded mainly on Indian conquest, and were 
either not pressed or touched upon very delicately, as a dangerous subject. 
The consequence was that the Connecticut towns were left almost absolutely 
free. But in the southern part of the territory, another colony had been 
planted at New Haven. It also attempted to extend its limits. It did 
so by direct purchase exclusively, and, feeling that it had a property 
right in the new towns, it restricted their local self government as Con- 
necticut had never ventured to do. For nearly twenty years the struggle 
continued between the free town system of Connecticut and the shackled 
town system of New Haven, to the manifest advantage of the former. 
Finally, in 1662, Connecticut precipitated the inevitable catastrophe by 
obtaining from the new King a charter including the New Haven 
territory. 

The existence of the Commonwealth of Connecticut, however, was not 
due to the charter. Connecticut was as truly a self governing State in 
1639 as in 1776 , and the authority of the King was only brought in to 
obviate th^ necessity of an open struggle with the colony of New Haven, 
whose independent existence marred the natural outline of the State. 
But the rights of local self government, which made Connecticut the 
most democratic of the colonies, were altogether antecedent to the charter ; 
they were won by the towns, not granted by the King. And before the 
charter was granted, the new town-commonwealth had pushed back the 
asserted boundaries of Massachusetts on the north. New Netherlands on 
the west, and Massachusetts or Rhode Island on the east to very nearly 
their present position. From the first migration of the three towns, there 
was no mention of any source of authority, except the people of the 
towns, and on this basis the commonwealth was built Its spirit was not 
different from that of other colonies ; but its body, the outline of its 



tenement, was not due to the will of King, Kaiser, or Congress, but to the 
will and spirit of the towns. 



The English Parish in America, by H. B. Adams. 

[Abstrtet of a communication to the Historical and Political Science Association, Jan* 
uary 26, 1683, preliminary to a lecture before the Peabody Institute, February 1, 1883]. 

Mr. Edward A. Freeman, in one of his notes to '*The Growth of the 
English Constitution,'' says ** The real history of English parishes has 
yet to be worked out. I feel sure that they will be found to have much 
more in common with the continental Qemeinden than would seem at 
first sight. Some hints may be found in a little pamphlet which I lately 
came across, called The Parish in History.** One of the minor results of 
Mr. Freeman's visit to Baltimore was the discovery by Mr. Adams of the 
authorship and only mode of obtaining this rare tract, which London 
book-sellers had despaired of procuring. In this pamphlet and in other 
writings sent to Baltimore by the author, James Hicks Smith, only two 
weeks before his death (December 28, 1882), were found valuable sugges* 
tions touching the origin of the English Parish. 

This institution bad its beginning in the adaptation of the Christian 
irapouua (best described by Hatch in the Bampton Lectures of 1880), to 
the Germanic Village Community, which was fiourishing in England 
before the Roman missionaries came. Pagan townships, with their 
local names and superstitions, became Christian Parishes wherein much 
that was old survived in popular ways. The Parish of Thorington is 
after all but the Town of Thor and his Christian descendants. Wednes> 
bury (the Borough of Wodan) was converted into the ecclesiastical dis- 
trict of a priest representing a new deity. But old forms of local life and 
of popular assembly everywhere lingered on and constituted the physical 
basis of the English Parish, as truly as the municipal constitution of the 
old classic world Ijes at the root of episcopalian, presbyterian, and all 
other forms of church government. The local folemoU^ or the town 
meeting, of pagan England became the parish meeting, which, before ves- 
tries were heard of, met in the nave of the Church, itself an architectural 
link between modern Town Halls and classic Basilicas or forums of 
justice. 

Attention was called to the continuity in America of these old forms 
of popular assembly in the Parish meetings of New England, which still 
assemble in the Parish Church of the smaller Towns, although often in 
so-called ** Vestries," small out buildings near or adjoining the Church. 
Such assemblies endure everywhere at the South in the Vestry Meetings 
of Parishes, whose Select Vestrymen, often seven in number, are only 
the ecclesiastical parallel of New England Selectmen, ** the Seven Men'' 
as they were once called. The manuscript records of St. John's Parish, 
in Maryland, were quoted at length for the purpose of illustrating the 
temporal proceedings of a typical English Vestry in America. The 
management of the Parish Glebe (divided into various farms leased to 
tenants) corresponds in agrarian interest to the administration of the 
Common Lands of a New England Town. The Glebe of St. John's, 
which was sold in 1818, originated in the bequest of " Stoakly Manor " 
of 650 acres, in 1676, for the support of the parish incumbent. Almost 
every Maryland Parish once had its glebe land, reserved by authority or 
presented by patrons. Many similar instances could be cited of the terri- 
torial endowment of Church abd School in New England, for example 
the glebe land in Portsmouth, N. H., and the School Meadows in Hadley^ 
Massachusetts. The Old English Parish idea is perpetuated in New 
England within the limits of Towns, whereas, at the South, Towns 
and Villages almost everywhere sprang up within the larger territory of 
Parishes. Both facts have their prototypes in the municipal history of 
Old England, where in many cases townships occur within parishes and 
where often parishes and wards make up a comprehensive town, although 
in many instances the bounds of town and parish are coincident, as was 
everywhere the original fact in New England. 
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ViUea and Plantations^ by H. B. Adams. 

[Notes on s lecture delivered before the Peabody Institute January 80, 1888, and 
abridged for the Historical and PoUUcal Science Association, April 6, 1883]. 

VUlea, — In the names of places throughout the older states, particu- 
larly at the South, the suffix viUe is of such frequent occurrence as to he 
noticeahle in gazetteers and upon county maps ; hut in popular speech, in 
designating small neighborhoods or hamlets, this suffix, used in connec- 
tion with the name of some prominent family or with some dominant 
local interest, is oven more common than in its printed forms. ]New 
England towns and Southern counties are full of small localities, too small 
for official recognition as post offices or as incorporated villages, and yet 
large enough to have local habitations and a name. 

Attention is called to the fact that these numerous villesy in their ham- 
lei-form, represent historically the minutest germs of state-life. They are 
not only the institutional seed from which spring larger communities, but 
they are the survival in name and fact of one of the oldest types of local 
life known to English history. The ville is not a corruption of the 
Bomance v'dla^ but a pure survival of the Germanic Weiler^ or hamlet, 
which in Normandy was everywhere established by Teutonic influences, 
Just as it was everywhere planted throughout the Rhine country in the 
Meime and Weilera, known to student-pedestrians. In England, as in 
Germany and Normandy, the ville has the historical character of a patri- 
archal hamlet or of a neighborhood of families. In the early statutes of 
England and in the older writers on English institutions, the word is often 
spelled " vilK" Blackstone says, ** Tithings, towns, or vills are of the 
same signification in law." The vill became an organic part of the state, 
a recognised civic unit, just so soon as it had a Constable or a Tithing- 
man, who converted the place into a Ward and kept the local peace by 
legal authority. 

Plantations. — It is an interesting fact that the first settlements in this 
eountry, both in the North and at the South, were everywhere called 
Plantations with precisely the same original significance in both sections 
of country. The word was a common one in English colonial usage and 
was applied to land occupied for cultivation, without regard to the kind 
of crop, whether English grain, Indian corn, tobacco, sugar, or rice. 
Plantations were of two sorts, individual and collective ; the first sort was 
a mere farm ; the second, a group of farms, often thus designated, as for 
example, ** Cambridge Farms." In New England, the collective use of 
the old word survives in ' ^Providence Plantations " and in the well- 
known Plantations of Maine. The settlements at the South were often 
collective or communal like Efenrioo Plantation and the New Ber- 
mudas, both of which were palisaded and consisted of a group of 
houses and farms. The original collective character of the Virginia 
Plantations is indicated in a somewhat striking way by the Act of 1624 
(see Hening, i, 128) whereby ** the inhabitants of every corporation shall 
fall upon their adjoyning salvages." In the South as well as at the North 
there were, from the outset, numerous private Plantations and, in the 
South, this type ultimately prevailed by reason of various economic and 
social causes, for example, the extent of land, the fertility of the soil, 
the nature of the crops, the influence of climate, the introduction of 
indented servants and slaves, together with the triumph of aristocratic 
ideas or of a country gentry, representing the rural order of civilization. 

It is noteworthy that upon every private plantation there survived a 
kind of village-life in the so-called ** Quarters," where, under the absolute 
authority of the master, a negro community was made to reproduce some- 
what the same condition of things as existed in a community of serfs upon 
the manor of a feudal lord. The Negro ** Quarters " consisted of rows of 
cabins or cottages, built along the line of a common street and separated 
from one another by fences and garden-** patches," within which limits 
the slaves were allowed to raise produce, pigs, and poultry of their own, 
precisely as did the mediaeval serfs. Moreover the slaves regarded some 
portions at least of their master's Plantation as did serfs their lord's waste 
land, namely as common for fuel and pasture. The swine of the negro- 
village were allowed to run at large in the master's woods, each one of 
the common herd bearing his negro-owner's mark, according to the 
custom of simple agricultural communities. Frederick Law Olmsted, 
whose writings are among the best sources of Southern economic history, 
says, ** It is told me as a singular fact that everywhere on the plantations, 
the agrarian notion has become a fixed point of the negro system of 
ethics : the result of labor belongs of right to the laborer, and on this 



ground, even the religious feci justified in using massa's property for 
their own temporal benefits." 

One of the most remarkable descriptions by Mr. Olmsted is of a rice 
Plantation in Georgia, where an enterprising slave-owner of Northern 
birth reproduced among his negroes the thrifty village-life and the neat 
tenement-houses of New England. He even instituted a village-green or 
town common, two hundred feet wide. It was no uncommon thing upon 
Southern Plantations for the more practical arts and trades to be success- 
fully carried on by negro slaves, who made excellent carpenters, black- 
smiths, a^d mechanics, and who dealt in small wares in a thriving way. 
Not only was the economy of an English village reproduced under the 
direction of white men upon the Southern Plantations, but even the 
parish-life of white masters was roughly copied by their slaves who had 
churches and chapels, parsons, and congregations, that united families 
in a larger local life than could a single negro-village. 

The local government of Plantations was personal and more or leas 
paternal. In some states the law required the owner of ten slaves to 
employ an overseer. This office probably had its origin in the old English 
household custom of supervising the work of servants and apprentices, 
who were held to a strict account of themselves by family-overseers and 
local tithingmen (the latter overseeing a neighborhood-group of at least 
ten families). We see the outcroppings of these old English customs in 
the instructions of the Massachusetts Company in 1629, " to the Governor 
and Council for London's Plantation," at Salem. They were to << appoint 
a carefull and dilligent overseer to each familie, who is to see each person 
employed in the business . . . appointed for . . . The said overseers . . . are 
to keepe a perfect register of the dayly worke done by each person in each 
familie " (Kecords of Mass. i, 400-1 ). In the Plymouth Plantations there 
were appointed white '* overseers," of the Indians, who lived in scattered 
villages and were held strictly to right in groups often under the direction 
of Indian Tithingmen and Indian Constables, who apprehended every 
" runaway " Indian servant and brought him before the nearest Overseer 
<* to be whipt and sent home to his or her master." Negro " Drivers " 
performed similar offices for the Overseers of Southern Plantations, 
where the Old English constabulary system survived in the so-called 
" Patrol." The system of written <* passes " for negroes going to and fro 
between Plantations at the South was in vogue in Plymouth Colony, 
where no Indian was permitted to go from one Plantation to another 
without a ** pass " from his ** Overseer," stating where he was going, for 
what reason, and how long he could stay. If found without a pass, a 
strolling Indian could be arrested, fined, ** or be whipt and sent home to 
his owne place." This custom of Plantation ** passes " had its origin in 
the parish laws of old England against vagabonds and was introduced 
into the parish life of the South. 



Uie Toumship in Maryland, by L. W. Wilhblm. 

[Abstract of a paper read before (he Historical and Political Science AMOciation, JanOi- 

ary 29, 1883J. 

One of the most important and interesting territorial divisions of the 
•arly English tribes was the township. According to Ci^ion Stubbs it 
may have represented the allotment originally granted settlers, or the set- 
tlement of kindred, or the estate of a great proprietor. The inhabitants 
of the township were allowed to make local laws for their own govern- 
ment and to be represented in the more important assemblies of the 
hundred court and shire court. The erection of manors disturbed the 
autonomy of the township, so that the latter were not allowed to legislate 
upon matters of manorial jurisdiction. 

The prevalence of manors in colonial Maryland prevented t£e develop- 
ment of the township system. The history of the territorial divisions of 
Maryland is as yet unwritten. It is, however, very probable that the 
township never existed as a distinct organization. The so-called Notting- 
ham Township mentioned in some statutes in Kilty's Laws of Maryland 
is well described in Johnson's History of Cecil County. Nottingham lay 
in the extreme northern part of the county, containing about 18,000 acres. 
It had formerly been a part of Chester County, Pennsylvania, but was 
ceded to Maryland about the year 1732. 

Some villages of Maryland were made the popular center of the sur- 
rounding country in a manner somewhat analogous to the villages of the 
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New England towns. By an Act of 1812, ch. 72, the Tillage of Snow 
Hill, Worcester County, was constituted. The ten commissioners chosen 
were to live within the village or within a radius of three miles. They 
were authorized to call town-meetings of voters upon ** extraordinary 
occasions.'' 

The occurrence of the word *' townland " in the earlier statutes of Mary- 
land indicates the possible influence of Irish polity upon the colonial leg- 
islation. As Calvert's manor of Baltimore, in Longford County, was 
situated almost in the heart of Ireland, he must have recognized and 
profited by Irish territorial subdivisions. These were the barony or 
hundred, the parish, the townland, and the manor. An Irish historian 
alludes to the ** townlands " as ** the ancient and recognized divisions of 
the country." They were the smallest territorial subdivisions. It is 
somewhat curious that although " the natives of Ireland never performed 
10 good a work as to build a city," yet from time immemorial they pos- 
sessed townlands. Many of the towns of Maryland laid out by Act of 
1683 were ordered to be erected upon existing townlands. 



The BalUmore and Ohio Employ is Belief Aaaociaiion, by B. 
J. Ramage. 

[Abstract of a paper read before the HiBtoiical and Political Science Association, Feb- 
ruary 23, 1883J. 

This association was inaugurated May 1, 1880, and incorporated two 
years later by the State of Maryland. It is based upon the mutual assess- 
ment and insurance plan. For some time previous to its inception, the 
managers of the Baltimore and Ohio Railroad had been discussing the 
subject, but no definite action was taken until the railway systems of 
England and the continent bad been carefully studied. The company 
subscribed $100,090 as the nucleus of a relief fund and issued a circular to 
its employ^ which explained the object and rules of the association. 

The association is governed by Constitution and By-Laws, and its oper- 
ations embrace three features: (1) an Accident feature; (2) an Annuity 
feature ; (8) a Savings and Building feature. 

In order to secure equitable rates the employ^ are divided into two 
classes : (1) Those engaged in operating trains and rolling stock ; (2) 
Those not so engaged. The employes of both classes contribute a certain 
percentage of their wages, monthly and in advance, and are entitled to 
benefits in proportion to their contributions The annexed table gives 
an idea of the method of assessment, as explained more at length by Dr. 
Wm. T. Barnard, of Baltimore, Secretary of the Association, in his second 
annual report, just issued (April, 1883). 

The Association has as yet no hospitals of its own but special contracts 
are niade with the leading hospitals along its line. The Savings Fund 
and Building Features have recently been added to the original plan for 
the following purposes : (1) To receive deposits, on interest, from those 
employ^ of the B. & O. R. R. Co., who are subscribers to its relief 
features, and from their wives ; (2) To lend money, on approved security, 
to said employ^ at lawful rates of interest, in order to provide them with 
homesteads or to improve the same ; (8) To acquire every description of 
freehold or leasehold property adapted for building purposes, and to sell 
or lease the same to the employes, in large or small quantities. 

When the association first began its operations, membership was 
optional with the employ^, but, success being assured, all were obliged to 
•ubscribe. In order to secure any of the benefits promised by the associ- 
ation, a contributor must relinquish all claims for damages against the 
Company, arising from disability or from death by accident The 
advantages of the association may be extended to the employes of other 
roads, if the association deems it expedient. The managers are now dis- 
cosaing the propriety of establishing a circulating library for the benefit 
of the employes. 

Prom May 1, 1880, the date of the organization, to December 81, of the 
same year, Uie receipts in grots were : 

Dues from members.. $85,648.26 

Six months' interest on the Company's donation of 

$100,000 at 6 per cent 8,000 00 

$88,648.26 



Amount carried forward, $88,548.26 

The disbursements were as follows : 

Allowance to members $88,866.19 

Physicians' fees 2,636.95 41,503.14 

Balance $47,040.12 

The aggregate receipts for the twenty-one months intervening between 
January 1, 1881, and September 80, 1882, were $345,088.80, and the dis- 
bursements for the same period amounted to $302,617.69. 
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The Editor of the University Studies in Historical and Political Science annoances 
that arrangements here been msde for the publlcstion, in this series, of the foUow- 
iog papers, in sdditlon to those heretofore announced bj him : 

The Genesis of a New England SUte (Connecticut). Bj Alsxahdeb JOBasiov, 

A. M. Kutgers, 1870. 
The Past and Present of Political Economy. Resd before the Historical and Politi- 
cal Science Association, October 2u, 1882. By R. T. Elt, Ph. D. Heidelberg, 1879. 
Review of American Economic Literature since 1876. This review will first appear 

in Conrad's Jahrbiieher der Haiifmal^oekimomUf Halle. Bjr E. J. Jamks, Ph. D. Halle, 

1877, and B. J. Ramaob, A. B. Newberry College, & C, 1880. 
Taxation in the United States from 1789 to 1816. A rerLsion of a thesis first pnb- 

lished in the TQMnger ZeiUchrift, 1879. Bj Hknet C. Adams, Ph. D. Johns Hopkins 

TTniTersity, 1878 ; lecturer on Political Economy in the Univenity of Michigan and 

at Cornell Unirersity. 
An Essay on the Financial History of the United SUtes during the Civil War. 

Bead before the Historical and Political Science Association, February 10, 188S. By 

AaTHua YAoaa, A, B. Georgetown College, Ky., 1879. 
The Baltimore and Ohio Employes* Relief Association. Resd before the Historical 

and Political Science Association, February 23, 1»83. By B. J. Ramaob. 
The Study of Political Science in Continental Schools. By E. J. Jambs. 
The Growth of Internationalism. Resd before the Historical and Political Sdenoa 

Association, May 19, 188i. Published in the ^UtnuUUmal JUview, Apzil, 1888. By 

Albbbt 8baw. 
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THE DEVELOPMENT OF RENILLA. 

By E. B. WILSON* 

[AUtTMt of a paper commanicated, throagh Profeaaor Haxley, io the Bojal Sodet j, London, at iU meeUng, December 14, 1882, and reprinted from Ite Proceedings, No. 222]. 



The foUowiDg abstract contains the more important points established 
by a study of the deyelopment of Renilla^ which was carried on at inter- 
Tals daring three years at the marine laboratory of the Johns Hopkins 
University, conducted by Dr. W. K. Brooks. The need of farther studies 
on the embryology of polyps in general must be apparent to every zoolo- 
gist ; and Renilla, as a highly specialised form, presents a number of special 
morphological problems, which can only be solved by a study of the em- 
bryological history of the organism. This genus appeared, therefore, to 
be a doubly desirable object for study. 

The paper is divided into four parts. The first comprises an account of 
the segmentation of the egg and formation of the germ-layers ; the second 
a description of the formation of the tissues and organs of the primary or 
axial polyp; the third part treats of the formation of the colony produced 
by budding from the axial polyp ; and the fourth deals with a few theo- 
retical questions suggested by the phenomena observed. The leading 
pointi of the paper are as ollows : — 



(1.) As in other Aicyonaria, Renilla is dicscious, and fertilisation is 
effected in the water after discharge of the generative elements through 
the mouths of the feeding polyps. The ovarian or spermatic follicles are 
raptured and cast aside at the time of spawning. 

(2.) The action of the vitellus during segmentation is extremely variable, 
while the division of the nuclei appears to be nearly regular. The vitellus, 
after a preliminary division of the nuclei, may divide at the first cleavage 
into two, four, (7) eight, sixteen, or thirty-two spheres, which may be 
equal or noticeably unequal. In some cases cleavage begins at one pole 
a considerable time before any sign of activity is shown at the opposite 
pole, so that the segmentation appears precisely like that of a true mero- 
blastio egg. In others, again, the segmentation is irregular and extremely 
unequal, so as to appear quite like that of an epibolic gastrula. All of 
these forms gave rise, however, to quite similar larvaB, which were proved 
by isolation in small aquaria to be normal and healthy. 

In several cases of division into sixteen and thirty-two spheres, the 
vitellus was observed to undergo slight changes of form some time pre- 
vious to actual division. These changes appear to be the expression of 
attempts at division on the part of the vitellus, which has not, howover, 
energy enough to carry out a complete cleavage. In other cases the 
attempts are partially successful and the egg divides incompletely into 
spheres which do not become clear and well defined until the following 
cleavage. The series of forms appears to be produced by variations in 
the activity of the vitelline protoplasm or in the resistance (in the form 
probably of deutoplasm) which is opposed to it. The phenomena are of 
considerable interest, as showing how natural selection may find a field 
for action even in the earliest stages of an organism, and as a caution 
against drawing too hasty conclusions in regard to the character of seg- 
mentation from the study of a few individuals only. It is further remark- 
able to find the action of the vitellus and of the nuclei as independent of 
one another as these facts seem to indicate. 

(8.) Cleavage is at first superficial, a considerable central mass remain- 
ing unsegmented. The furrows finally extend to the centre, and a small 
temporary segmentation cavity is formed. 

(4.) The layers are separated by a process of delami nation. The endo- 
dermic mass is at first solid and is not separated by a supporting lamella 
rom the ectoderm. 

(6.) The supporting lamella is derived mainly from the ectoderm by a 
Tery peculiar process of secretion at the inner ends of the cells. 

(6.) The gastric cavity is formed by absorption of the central endoderm 
cells by those which are more peripherally placed. The former undergo 
a peculiar process of disintegration and form a granular diMe which is 
absorbed by the peripheral cells by a process which appears to be identical 
with the amceboid absorption of yolk observed by Beichenbach in the 
embryo crayfish. At this period the gastric cavity is without any com- 
munication with the exterior. 



II. 

(7.) l!he OBsophagus is formed as a solid invagination of ectoderm, in 
which a slit-like cavity, elongated in the dorso-ventral plane soon appears. 
The lower end of the oesophagus is then absorbed, placing the gastric 
cavity for the first time in communication with the exterior. Much 
variation exists in the process of absorption. Most commonly it begins 
at one side, so that the bottom of the (esophagus hangs down like a valve 
from the opposite side. It is then absorbed bodily. 

(8). The radial septa and the horizontal or peduncular i^ptum differ 
widely in structure and mode of origin. The former arise simultaneously 
at the anterior end and grow backwards. Each septum consists of itoo 
layers of endoderm cells, separated by a structureless lamella. The pedun- 
cular septum arises at the posterior end and grows forwards. It is com- 
posed of three layers of endoderm cells, the middle of which atrophies. 
This septum is probably to be regarded as formed by the fusion of the dor- 
sal pair of radial septa. The septa have a very marked bilateral arrange- 
ment. 

(9.) The mesenterial filaments are formed as endodermic thickenings 
of the edges of the septa. After the formation of the mouth they become 
continuous with the Invaginated ectoderm of the ossophagus. The fila- 
ments are arranged in pairs of different lengths and structure. The dorsal 
pair appears last and develops most slowly. 

(10.) The tentacles appear simultaneously and are at first destitute of 
pinnn. They arise as hollow csdcal outgrowths from the anterior extremi- 
ties of the radial chambers. 

(11.) The calyx- teeth are formed in a similar manner but in a definite 
sequence. The ventro-lateral pair first appear and then the median dorsal 
tooth. The remaining two pairs appear nearly at the same time, but the 
medio-lateral pair usually precedes the dorso-lateral. Occasionally, how- 
ever, the reverse is trae. 

(12.) The muscles are entirely endodermic, with the possible exception 
of those of the tentacles. They are developed fh>m the bases of epithelial 
cells, as ** epithelio-muscular '* cells or myoblasts. The cell-body, in many 
cases at least, becomes reduced to a small granular mass enclosing the 
nucleus and closely applied to the side of the fibre, and the entire muscle- 
element lies below the epithelium. 

The muscles are arranged in two sets, longitudinal and circular, the latter 
being outside the former. The circular muscles form a nearly uniform 
sheet, but the longitudinal fibres are at first arranged in definite tracts 
which exhibit a striking bilateral symmetry. 

(18.) The spicules are developed in the interior of cells and are of two 
kinds, ectodermic and endodermic, which differ widely in form and size. 
Professor B. K. Bmerson has kindly examined them for me with the 
polariscope, and finds them to consist of a crystalline core, probably of 
aragonite, surrounded by an amorphous layer and this by a second crys- 
talline layer, the axes of which correspond with those of Uie core. 

(14.) The ventral chamber becomes dosed in front by membranous 
outgrowths from the septa and body-walls. The dorsal chamber is closed 
by the forward extension of the fore edge of the peduncular septum, which 
finally unites with the dorsal wall of the body just anterior to the exhalent 
Eooid (vide infra). 

III. 

(16.) The development of the buds is essentially like that of the axial 
polyp, but no trace of the peduncular septum is formed and the mesen- 
terial filaments appear in a different sequence, the dorsal pair appearing 
first and developing most rapidly. 

(16.) The buds which are to form sexual polyps appear always in sym- 
metrically placed pairs, and, in the earlier stages, in a definite sequence. 
They are arranged in two simple lateral rows, which extend both for- 
wards and backwards by the appearance of new buds upon the axial polyp. 
The backward extension is, however, limited, whence results the sinus, 
into which the peduncle is inserted. Anteriorlv^tbe two rows ^ f buds 
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extend forwards and downwards until they meet at the ventral side of the 
axial polyp, which is thus included within the disk. 

New buds are constantly formed in the angles between older buds, and 
each lateral bud is in time enclosed by the younger adjacent buds in the 
same manner as the axial polyp. 

(17.) The ventral sides of the buds are at first directed downwards, and 
hence, when the polyps in later stages bend upwards so as to assume a 
vertical direction, the ventral side is turned outwards, away from the cen- 
tre of the disk. 

(18.) The zooids develop in the same manner as the polyps and are 
indistinguishable from the latter in their early stages. They are at first 
single but soon multiply to form clusters, in which the ventral chambers 
of the zooids are always turned away from the centre of the group. The 
law of budding is therefore the same for the zooids and polyps. In rare 
cases the secondary zooids become in turn centres of multiplication accord- 
ing to the same law. 

The axes of the primary zooids are definitely related to those of the 
polyps on which they are placed. 

(19.) The <* HaupUooid'' of Kolliker is formed at an early stage as a 
median bud upon the axial polyp, and its function is to discharge water 
from the colony. The other zooids draw in water f^om the exterior by 
the action of the cilia which line their cavities. This is true also of the 
sexual polyps in their early stages (though this fUnction is entirely lost 
as they become older). Hence the zooids are physiologically, as well 
as anatomically, identical with the young polyps ; they are, in other words, 
polyps in a state of arrested development 



The taking in of water is of vital importance to the organism, since the 
movements of the peduncle, by which the creature creeps, are effected by 
forcing the water to and fro. In this fact we find, probably, the expla- 
nation of the very early appearance of buds upon the axial polyp. 

IV. 

(20 ) The facts of development, so far as they go, indicate the deriva- 
tion of Renilla from a form related to the Bathyptiless, which probably 
possessed a horny axis. This view is opposed to that of Kolliker, who 
considers that Renilla is related to the Penniformes only through a primi- 
tive simple ^^Archiptilum.^^ 

(21.) The following section contains a brief discussion of the bilateral 
symmetry, which is strongly exhibited, both in the individual polyps and 
in the entire colony. It is shown that in both cases the bilateral structure 
is correlated with a bilateral environment, which indicates a causal relation 
between the two ; and I conclude that the bilateral environment deter- 
mines the bilateral structure. 

(22.) The last section contains a discussion of the polymorphism of 
ReniUa, An attempt is made to show that the zooids are probably not 
degenerated polyps but buds in a state of arrested development, whose 
direct ancestors never possessed a more highly organised structure than 
at present. 

Other theoretical questions suggested by the investigation are discussed 
under the various sections in the body of the paper. 



THE PHENOMENA PRESENTED BY THE ATMOSPHERE OF VENUS 

DURING A TRANSIT. 



By CHARLES S. HASTINGS. 



Mr. 



[Reprinted fh>in *' The Sidereal Menenger/* February, 1888]. 
J. E. Kecler of Allegheny, Penna., has sent me an admirable 



drawing* of a singular phenomenon observed by him on the 6th of this 
month at that place, which was also seen independently from the same 
regjon by Professor Langley and Mr. Brashear, observing with different 
instruments. The last named observer has also sent me an interesting 
sketch of his observation. The phenomenon, briefly described, was a 
faint patch of light at the limb of Venus, exterior to the sun and not 
symmetrically placed with respect to the immersed segment of the planet. 
This patch of light, isolated when first seen at perhaps fifteen minutes 



*At the reoaest of Dr. Hsstinga, of the Johns HopUziB Unirersitj, I send to the ifef- 
tenyer the followinff account of a ainirular appearance presented hy the ring of lisrht sur- 
roundinff the pUnet Venus between the times of first and second contacts, wliich I obserred 
during the transit of Dec. 5th, but for which I was unable to afford an explanation. 

I used a telescope 2^ Inches aperture and 4 feet focus, mounted on an equatorial stand 
in the open air, and having a poutive eye-piece with power of 70, prorided with a dark 
glass of a somewhat greenish tint. A mean time chronometer was placed in a conrenient 
position for noting the time. As soon as first contact occurred, at 20k 44b> 30i, I looked 
for indications of the atmospheric ring around the planet, harlng been reouested hj 
Professor Langler to pay particular attention to the phjslcal phenomena of the transit, 
but for the first three or four minutes could see nothing of it. Shortly afterwards, how- 
erer, I caught a feeble glimmer of light, almost star-like in appearance, on the limb of 
the planet farthest from the sun, which at 20ti 49* presented the appearance of a curved 
streak of very faint silvery lisht extending for a short disUnce along the margin of the 
unimmersed portion of the planet's disc. The brightest part of this luminous arc was 
not directly opposite the sun, but was situated about 2XP to the west of a line Joining the 
centres of the sun and Venus. At the same time little horns of light, due, perhaps, to 
an optical illusion, appeared to rise from the cusps of the sun at the margin of the planet, 
like the elevated rim of fluid which surrounas an immersed body through capillary 
action. 

As the planet advanced, the arc of light gradually extended and brightened, until at 
20ii 54*, or nearly half-way between first and second contacts, the unimmersed portion 
was completely surrounded by a luminous ring. The light at the place on the margin 
when it was first noticed, however, much exceeded in brilliancv that of the adjacent por- 
tions, the brightest part extending along perhaps 80^ of the planet's circumference, and 
on the western side the luminosity was more evident than on the eastern, when it was as 
yet barelv discernible. The Juncture of the luminous arc, firat observed with the western 
cusp of the sun, to which it lay nearest, occurred before the eastern edge became visible. 
The marginal patch of light now presented the appearance of a local brightening of a 
continuous ring of light surrounding the planet, ana according to my impression at the 
time, lay without its contour, although thin clouds which had begun to gather, causing 
the image in the telescope to "boll," rendered a definite conclusion difficult. An inde- 
pendent drawing by Mr. Brashear with a reflector of about sis-inch aperture, represents 
this spot of light as extending within the planet. At 20b 57.5m the appearance was still 
marked, and the ring of light quite brilliant all around the planet. After this my atten- 
tion was withdrawn rrom it in preparing to observe the second contact through the fast 
thickening clouds. At emersion the sicy was completely overcast, and observation was 
impossible. 

The phenomenon I have described was also observed by Professor Langley, with the 
laige equatorial ol the observatory, temporarily reduced to six-inches aperture, and by 



before second contact, gradually extended around the planet so that a few 
minutes later it completed the outline. A probable explanation for this 
phenomenon and others which will be described in the course of this 
writing, is the object of the article. 

The simplest method to employ in acquiring a definite geometrical con- 
ception of the problems inyolved is perhaps the following: Let C, the 
place of the observer, be regarded for the moment as a source of light, and 
let us consider the course only of such rays as would fall upon the atmos- 
phere of Venus and not be stopped by the planet. It is clear that such 



Mr. Brashear, of Pittsburgh, with a Newtonian reflector. Professor Langley estimated 
the centre of the brightest portion to be 80° from the line passing through the centres 
toward the west, giving a position angle 10^ greater than that recorded by me at the time. 
As the position angle of the planet on the sun when half immersed was about 148°, the 
mean of these two independent estim»tes gives a position angle of 178^ for the brightest 
part of the spot on the planet. 




VENUS IN TRANSIT, DEC. 5, 1882. 



Allegheny Mean Time 20k 49n, 
4.5a after 1st contact. 



Allegheny Mean Time 20h 54^ 
9.5n after Istcontacu 



The appearance of Venus after the spot was first observed, and at 30^ 64", when nearly 
half immersed, is represented in the accompanying drawing. 



JdUgh«niy Obt^rttalory^ Dee, 27, 1882. 
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rays would be contained within a hollow cone having C, for an apex and 
tangent to the two concentric spheres, one the atmosphere of VenuSj and 
the other the virtual image of the planet. The diagram shows a meridian 
section of this double cone. After passing the atmosphere the whole 




system of rays is contained within a volume of revolution which is best 
defined by its meridian section v^^ A^', v A, v^ A^, v^^^ h'". One import- 
ant consideration is readily deduced from the figure. In passing from h'^ 
to A or from W to A', the quantity of light received from the side » or 
v^, respectively, constantly diminishes ; for if it were constant it would 
imply that the rays falling between v and v'' must be defiected directly 
according to their distance below v^^, or in other words, that the effect of 
the atmosphere on a ray of light must increase directly as the depth of its 
path below the limit of the atmosphere, which is quite contrary to the 
known laws of variation of atmospheric density. For a similar reason 
the effect cannot be continually increasing. This conclusion would be 
true even if v v^' were not very small compared to Fr, as is assumed, 
though it could not be established by the reasoning given. 

We can now not only determine how Venu9 would appear to an eye 
placed anywhere within the region just defined, but also, on account of 
the general principle in optics that the course of a ray is not altered by 
reversing the direction of propagation of .light, we can state first how 
the planet would appear if the position of the eye and luminous point 
were interchanged. Thus if the eye is anywhere within the space » Hv'y 
no light from C could be seen ; anywhere on the axis of the cone beyond 
H a luminous ring could be seen concentric with the planet ; within the 
cone W H A, light might be seen on opposite sides of the planet ; outside 
these two regions again, and within the boundary lines, light from one 
side only eould be seen. If the position of the eye and C be changed in any 
case, the appearance is not changed. In the specific case of the effects 
produced by the sun entering the cone it is necessary to know the dimen- 
sions of the various elements indicated in the diagram. Fortunately a 
famous observation by Professor Lyman of Tale college yields the data 
necessary, for he found in 1866 that when Venus was 108^ from the near- 
est limb of the sun a complete ring of light might be seen about it This 
makes the horizontal refraction of its atmosphere about 45^, or the total 
deviation of a ray which first passes the planetary surface 1}^; hence the 
angle A^'c Aisl}«. 

From this it readily follows, since v^^ C«'^^ is only V at inferior con- 
junction, that the angle v H v\ is 8°, and from the known diameter of 
Venm^ the distance KH is about 144,000 miles and Vb 290,000 ; but the 
distance to the sun from the same point is 66,000,000 miles. If then the 
lun be imagined gradually moving into the space defined by the line AH 
refracted light may be first seen at the point v ; this happens when the 
angle V C S \% about 108^ This light must be very faint, not only 
on account of the reasoning concerning the varying rate of refraction 
within the cone given above, but also because such light must have passed 
very close to the surface of the planet and have lost much by absorption 
due to suspended vapors and dust. Indeed, Professor Lyman could only 
detect this light when his telescope was in the shadow of a cloud or some 
other distant object. 

There is another phenomenon presented by Professor Lyman's observa- 
tion which, though quite unconnected with the matter concorning us here, 
might readily lead to confusion namely, the appearance of Venus growing 
gradually from a crescent of a very little more than 180® compass until its 
cusps meet. Our reasoning shows that only the light on the opposite side 
from the sun comes to us by refraction, the rest comes by reflection from 
the body of the planet, and we see the crescent extending because, owing 
to the planet's atmospheric refraction, more than half its surface is illumi- 
nated by the sun. Just because, however, observation shows that this re- 
flected light does not increase in intensity as the two bodies approach, it 
may be dismissed from farther consideration here as it is quite blotted 



out by our own atmospheric glare long before the beginning of a transit 
and thus does not contribute to the phenomena which we are studying. 

To return to our diagram. As S moves onward in the direction before 
stated the amount of light refracted at v constantly increases by the addition 
of light which has passed through higher strata, until H h becomes tan- 
gent to the other limb of the sun, after which all the light refracted from 
the farther side comes from consecutively more and more elevated strata 
and consequently grows constantly in intensity. Not until the sun's limb 
reaches the line v^^^ h"^ can any light be refracted from the nearer side 
to the place of the observer at C; but this condition corresponds with the 
epoch of first contact and consequently such refracted light would only 
appear as slightly increased illumination of the sun immediately adjacent 
to the planet. This, I think would always escape detection, or at least 
could not be distinguished from the very strong subjective effect due to 
the great contrast in brightness between the two bodies, which would be 
quite similar. The important fact is to be noted that this condition is 
true of every point of that half of the circumference of the planet nearest 
the sun, that is, that no point of that half can ever be recognized by re- 
fraction. As the sun becomes immersed farther in the cone, the light from 
the opposite limb not only increases in brightness but also in extent along 
the circumference of the planet, because the sun, having a large surface, 
cuts greater and greater portions of our imaginary cones. This progres- 
sion continues until the limb of the sun comes to the axis of the system of 
cones at which moment there is a remarkable change in the law of increase 
of brightness in the atmospheric arc. Up to this moment the light has 
been constantly growing in intensity at the point opposite to the sun and 
at the same time extending on both sides towards the cusps of the inter- 
rupted limb of the sun; at this instant the light from the most distant 
region comes from all portions of the sun near the plane of the diagram, 
with a mean deviation of 16^ and a minimum deviation of \ minute. The 
light from the extremities of the planetary diameter tangent to the sun's 
limb comes only from the single point of the sun which is in line with the 
centre of the planet. A moment later the light from that portion of the 
atmospheric ring adjacent to the solar limb comes from all portions of the 
sun near the chord joining the cusps ; but, as is evident, this comes with 
small deviation and consequent brilliancy. Hence, although the region of 
the limb remote from the sun is still increasing regularly in brightness, 
that close to the sun has taken a sudden increment in brilliancy, which 
must grow until it quite outstrips that of the former region. 

We are now prepared to trace all the changes which a telescopic view of 
Venus as she approaches the sun in inferior conjunction would present us. 
First, the crescent would grow gradually more slender, its horns extend- 
ing more and more beyond the limits of a diameter until, when the planet 
is separated little more than 1® from the sun, the cusps would meet and 
form a ring, thicker, however, on the sunward side. This is the phe- 
nomenon observed and described by Professor Lyman. A little later, at 
a time depending on atmospheric conditions, the planet would totally 
vanish, in the intense glare surrounding the sun. The next view would 
be that of the edge more distant from the sun, which would be outlined 
by an arc of light increasing in brightness and extent with increasing 
nearness. This the Pittsburgh observers alone seem to have seen, as the 
observation would demand a purity of sky which was little likely to occur 
at any place in the United States. One characteristic feature, however, 
has not been touched upon in our explanation, namely, the non-symmetri- 
cal character of the phenomenon ; but we find a suggestion of the cause 
in the demonstrated fact that this light must have passed through rela- 
tively low regions of the planetary atmosphere, hence if there were any 
local differences in transparency due to cloud formations, etc, such a non- 
symmetry must have resulted. Indeed, if we are guided by analogies 
drawn from our own atmosphere, we must conelude that such a want of 
symmetry is more probable than not. 

After the centre of the planet has reached the limb of the sun there 
would result a rapidly growing intensity of illumination of the atmos- 
pheric ring near the cusps, which would speedily outstrip the brilliancy 
of the more distant portion. This phenomenon, which was doubtless seen 
by most observers much as it was by the writer, I caught just 4™ 40* before 
second contact, through rather a milky sky, as two slender horns of light 
shooting out from the solar cusps. One minute and twenty-five seconds 
later they had met and after that there was a continuous growth in bright- 
ness. The phenomena observed after third contact were exactly the same, 
even the noted times being closely accordant. 

Johns Hopkins Univkrsitt, Dec, 23, 
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P£ABODT Inbtittjte. OatalogQO of the Library of the Pcabody 
Institate of the City of Baltimore. {Baltimore, The Pea- 
body InstUute, 188S). 

By the kindness of Dr. N. H. Morison, ProTOst of the Institute, the 
University has receiyed advance sheets of the Parts I, II, (A-B) of the 
Peabody Library Catalogue. 

The laboriousness of the task which has now been going on for fourteen 
years, may be estimated from the fact that these two letters alone contain 
nearly 86,000 references, to which O will add about 20,000 more. The 
system of cataloguing adopted was mainly founded on Panizzi's rules for 
the British Museum Catalogue, and on the Catalogue of the Boston Public 
Library, prepared by Mr. Jewett; but several peculiar features have 
been added. 

The dates of the birth and death of each author, so far as ascertainable, 
are entered under the author's name in the general catalogue ; and great 
pains have been taken to make these dates as complete and accurate as 
possible. 

Another feature is the separation, under subject-headings, of the books 
from the essays, reviews, and articles in books ; the titles of books being 
placed first, in larger type, and followed by the articles, &c., in a smaller 
letter ; both being alphabetically arranged. 

The contents of books are arranged alphabetically, not by the first 
word, but by the first important word in the heading, wherever it may 
happen to stand ; this word being made conspicuous by bold-faced type. 
This feature, which is believed to be novel, greatly facilitates the finding 
of any article in a long list. 

Much care has been taken in analysing long sets, such as Migne's great 
collection, those of Graevius, Bouquet, the Archaeologia, &c., as well as 
tho literary, historical, and antiquarian serials. 

Other features of excellence will be noted by those who use this catalogue, 
which greatly enhances the practical value of this admirable library, by 
placing in the hands of those who use it, a ready key to its varied trea- 
sures. 

OaAiG, T. On the Parallel Surface to the Ellipsoid. {Journal 

fur die reine und angewandte MaLhemaiik. Bd. 93. 

Berlin, 1882). 

The surface may be considered as generated by a given point on a straight 
line which moves so as to be always normal to the ellipsoid in a second 
given point. In general, every point on a straight line moving so that 
it is constantly normal to a given surface at a given point of the line 
describes a parallel surface. The parallel surface may also be conceived 
as the envelop of a sphere of constant radius, moving with its centre 
always on the given surface — or as the envelop of a sphere of constant 
radius which rolls over the entire given surface, t. «., rolls over both sides 
of the surface. The general equation of the parallel to the ellipsoid is 
obtained in the present paper, but not expanded. The partial differen- 
tial equation is also written down, and after that the surface is studied by 
its representation by three equations, giving the coordinates x y z in 
terms of two independent variable parameters u and v. The sections of 
the surface are examined, and all toe important formuln necessary for a 
study of the curvature of the surface are obtained. This paper will be 
followed by another brief one, treating of the quadrature of parallel sur- 
faces. 

Cbaio, T. a Treatise on Projections. ( U. 8. Coast and Geo- 
detic Survey, 1882, pp. 247, 4"). 

*< In this paper an attempt has been made to give a sufBciently com- 
prehensive account of the theory of projections to answer the require- 
ments of the ordinary student of that subject. The literature of projec- 
tions is very large, and its history presents the names of many of the most 
eminent mathematicians that have lived between the time of *Ptolemy and 
the present day. In the great mass of papers, memoirs, &c., which have 
been written upon projections there is much that is of the highest value 
and much4hat, though interesting, is trifling and unimportant. Thus 
many projections have been devised for map construction which are 
merely elegant geometrical trifles. Although in what follows the author 
has tttken up every method of projection with which he is acquainted, he 
has not thought it necessary in the cases referred to to do more than 
mention them and give reference to the papers or books in which they 
may be found fully treated. 



As the different conditions which projections for particular purposes 
have to satisfy are so wholly unlike, it is necessary, of course, to have a 
diflferent method of treatment for the various cases. Thus no general 
theory underlying the whole subject of projections can be given. Per- 
haps the only division of the subject — omitting the simple case of per- 
spective projection — that has ever been fully treated is that of projection 
by similarity of infinitely small areas. This is a most important case, 
tne general theory of which, for the representation of any surface upon 
any other, has been given by Qauss. The mathematical difficulties in the 
way of such a treatment of equivalent projections and projections by 
development seem to be insurmountable, out certainly offer a most attrac- 
tive field for mathematical research. The author has attempted to add a 
little to what is already known on these subjects, but feels that what he 
has done is of little consequence unless, indeed, it should tempt some abler 
mathematician to take up the subject and develop it as it deserves. A 
few of the solutions of simple problems in the paper, it is believed by the 
author, are new and simpler than any he was able to find in the writings 
of others. The solution of the problem of the projection of an ellipsoid of 
three unequal axes upon a sphere by Gauss's method is also belieTed to be 
new. With these few exceptions there is no claim to originality in what 
follows ; the attempt having simply been made to present in as simple and 
natural a form as possible what others have done. The two treatises on 
projections from which much aid has been obtained are those by Littrow 
and Germain. Littrow's Chorographie, which appeared in Vienna in 
1833, was at that time a most valuable work, but is at the present day 
too limited in its scope to be of very much use to the student Unques- 
tionably the most important treatise on the subject at this time is Ger- 
main's '* TraiU des prqJMtiona,** which contains an account of almost every 
projection that has ever been invented. The author is under much obliga- 
tion to this work, both for references to original sources and for solutions 
of particular problems. In cases where processes or diagrams are taken 
from this work that are by the author supposed to have been original with 
M. Germain, special mention of them is made in the text ; when, how- 
ever, Germain has drawn from earlier sources, no mention is made of his 
book, but as far as possible references to the original papers are given. 
The opening brief chapter on conic sections has been taken in great part 
from Salmon's Conic Sections. The object of that chapter is only to give 
in a simple manner some of the more important and elementary proper- 
ties of the curves of the second order, so that convenient reference could 
be made in the subsequent part of the paper to the various formulae con- 
nected with these curves, and also simple means given for constructing 
them. At the request of Superintendent Carlile P. Patterson the paper 
has been divided into two parts. The first part contains the mathematical 
theory of projections, while the second part contains merely such a suffi- 
cient account of the various projections as will enable the draughtsman to 
construct them." — Ex&aci from the PrefcLce, 



MoBBTB, Q. S. Kant's Critiqne of Pare Reason. A Critical 
Exposition. {Chicago: 8. C, Origga & Co., 1882, pp. 
xm, 272). 

The author aims in this volume to exhibit succinctlv the substantial 
contents of Kant's Kritik der reinen Vemunfi, and to furnish a critical 
estimate of its philosophical value and significance. To this end, in the 
Introduction, the universal nature and historic results of philosophic 




Kritik, and (8) the further goal, not reached in the Kritik, but to which 
the latter both positively and negatively points. 

This volume was the first one to appear in a series of *< German Philo- 
sophical Classics for English Readers and Students," under the general 
editorial direction of the author. Beside it, there has already been pub- 
lished in the same series •*Schelling's Transcendental Idealism," by Prof. 
John Watson, of Queen's University, Kingston, Ontario,* and the fol- 
lowing are in preparation : 

Leibnitz's New Essays. Prof. G. H. Howison. 

Kant's Ethics. President N. Porter. 

Kant's Aesthetics and Natural Theology ( Kritik der Urtheilskraft). 
Prof. Robert Adamson, Victoria University, Manchester, England. 

Fichte's Science of Knowledge. Prof. 0. 0. Everett, Harvard Divinity 
School. ' 

Hegel's Logic. Dr. W. T. Harris. 

Hegel's Philosophy of Religion. Principal A. M. Fairbairn, Airedale 
College, Yorkshire, England. 

Hegel's Aesthetics. Trof. J. 8 Kedney. 

The series, according to the present plan, will be completed with the 
addition of a volume on Hegel's Philosophy of History and the State. 
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Rowland, H. A. Relazione Critica salle yarie determinazioni 
dell' Eqaiyalente Meccanico della Caloria. {Opera Pre^ 
miala dal Beale hiUuto Veneio, AUi, Serve V, T. VII, pp. 
120, 8^.) 

This is the Ititliui timnalatioii of a paper aent to Yenice in March, 1880, 
In response to an announcement of the Venetian Institute that a prize 
would bo given for the best essay on the subject. It embodies in part a 
revision of Rowland's communication (published by the American Acad- 
emy of Arts and Sciences) on his own investigations, and also critical 
and historical comments on previous determinations of the same constant. 

The circumstances which led to the award are thus narrated in the 
report of the committee to whom the competing manuscripts were 
referred. 

[7Va9w2a<tofi.] 

Fonr yean aso our Instltate annoanoed a eompetltlon for a prise of 1000 lir« on the 
following sabjMt: 

**Todiaca88 in detail the detexminatioiifl hitherto made of the mechanical eqairalent 
of heat; to investigate the cauaes of the remarkable diiTerencea which are foand in the 
reaults; to point oat what it the most probable valae that can be obtained from these 
reeults; ana to determine the equiTalent itself bj new experiments according to the 
method which the competitor shall hare proved to be the most exact." 

Two competitors presented themselves, one with a short memoir in Italian, inscribed 
with the motto: **i¥o«aiMtoerfonwan<fo;'* the other with a voluminOos English mana- 
script which bore the motto: ** Keritai vot liberaMt." 

The examination of these two memoirs was intrusted by you to the committee which 
has now completed its task. 

.... A memoir of mach greater breadth and importance is contained in the English 
manuscript Inscribed ** Vehiai vat UberaML" 

.... Tour committee is happy to be able to state that the author has oompletelr ex- 
hausted the firat portion of the subject, and that too in such a way that it would be 
impossible to imagine a better treatment of the subject. The second part, it is true, is 
wanting. In order to Justify this omiBsion it will be well to recall a fact relative to the 
preparation of this memoir, which was mentioned to the Institute by our Secretary at our 
meeting last year. He said in fact that within the time laid down for the competitions 
of that year there had come from Baltimore an English memoir with the motto " Veritas 
VM liberaMt,** and he expressed the earnest wish that he might be able to communicate 
with the unknown author to let him know that the competition did not expire before 
March 81, 1881. 

A letter which the author sent last year together with the memoir proved anquestlon- 
ably that he was led into error not only with regard to the time when the competition 
closed, but also with regard to the existence of the second part of the subject. 

** It may be, he says in his letter bearing the date of March 11, 1880, that I have not folly 
saUsfled the formal conditions of the competition : but in spite of all my researches in 
Washington and in Beaton, the only information which I have been able to obtain is that 
given by the English paper ** Nature," No. 13, for January, 1880." 

Your committee took pains to look at the announcement given by JVoficrs. which is 
worded as follows: ** The Institute of Venice opens a competition for a prise of L. 1500 for 
a deUiled description of the determinations hitherto made of the mechanical equivalent 
of heat, for the investigation of the causes, etc. Limit for the competition, March 81, 1880.** 

Two reasons then have contributed to prevent the author from entering on any new 
experiments. The principal cause was that he did not know that the'subiect set for com- 
petition Included the performing of new experiments. A second and sufficiently power- 
ful reason consisted in the shortness of the time, since the author had only a single month 
at his disposal. It would have been Impossible for any one in so short a time to present 
a work so extended, profound, and exhaustive, if the author had not already Ions busied 
himself with investigations anala«ous to those recuired by the subject proposed by our 
Institute, and had not already had at his hand all the materials necessary for its solution. 

This fact also can be explained to a certain extent by your committee. 

In June, 1879, Henry A. Rowland, Professor of Physics in the University of Baltimore, 
laid before the American Academy of Arts and Sciences a voluminous and very important 
memoir *<on the mechanical equivalent of heat with sobsldiarr researches on the varia- 
tion of the mercurial fh>m the air thermometer, and on the variation of the spedflc heat 
of water.** This memoir was printed in the Proceedings of that Academy and also 
separately in Cambridge in the beginning of the year 1880. 

Now the memoir presented to our competition contains a large portion of Rowland's 
memoir. Let it not, however, be believed to be a case of plagiarism. Our author quotes 
Rowland with scrupulous exactness, both when he gives his actual words and also when 
he only gives the substonce of one of his paragraphs. Besides there are many variations. 

The resemblance between the portions borrowed from Rowland and the portions intro- 
duced by our author \b so great, that it would seem as though Rowland himself, wishing 
to conform to the subject proposed by our Institote, had cast anew his former work, 
arranging It in a differant order agreeably to the requirements of the subject, and making 
in it such emendations and corrections as seemed to him necessary for his purpos<>. 

However this may be, our anonymous author in the last part of his memoir finds the 
mean value given by each method, assigning a varying importance to the determinations 
ol different investigators, and then finds the mean value of these means themselves, each 
estimated proportionately to the varying excellence of the method by which It was ob- 
tained. By the method of the theory of gases he obtains the mean value of 480.7 ; by 
means of the best generated by electric currents the value of 428.4 ; firom the ex^rimente 
performed by Joule in 1860, he obtains the mean value of 426.4 ; and trom Rowland's 
experiments (1879) the value 427.7 ; and giving an importance equal to 1 to each of the 
first two methods, an importance equal to 8 to the third and fourth method, and an impor- 
tance equal to 10 to the last method, he reaches the conclusion that, at the latitude of 
Baltimore and under a temperature of 18.9<> C, the mechanical equivalent of heat is 
expressed by 427.62 kilograms, a value almost identical with that found by Rowland, and 
therefore almost Identical with the value deduced from the other determinations. 

Considering that the author of the memoir *' VerUoi vas liberabU" has admirably solved 
the first part of the subject, i. e. the most important part and the one most useful to science, 
and giving due weight to the reasons owing to which the second part could not be done, 
your committee Is of opinion that this memoir deserves the prize, and proposes therefore 
that the Institute should bestow on the author the sum of L. 1600, the amount of the prise 
announced for the subject of this competition. 

DOMEKICO TURAZZA, 
ANTONIO PAZIENTL 
FRANCESCO H06SETTI. 

The conclusions of the committee having been approved by the Institute, the note of 
the memoir bearing the motto ** Veritas vo* liberabU** was opened, and the author was found 
to be Prof. Henry A. Rowland, of Baltimore. 

Jameson, J. F. Montaak and the Common Lands of Easthamp- 
ton. {Magazine of American History, April, 1883, pp. 7, 8".) 

This paper was read before the University Historical and Political 
Science Association. (April, 1882), and an abstract is given on page 208 
of University Circulaj', No, 16. 



Habbib, J. RiNDiL. New Testament Antographs. {BaUimore, 
1883, pp. 64, 8^, 4 plates; 60 cents). 

Mr. Harris has shown by argumento of mathematical cogency that t]i« 
Vatican and Sinaitic MSS. were copied from originals with paeea of a dif- 
ferent size: that the crixo^ot the Vatican MS. was identical with that 
which M. Ch. Oraux proved to be the normal length of the dactylic hex- 
ameter verse ; while that of the Sinaitic MS. was as clearly of a length 
corresponding to the iambic senarius. In this way he establishes what 
he designates as the Y-page and the S-page ; and having secured these 
standaitU he proceeds to apply them to the solution of various questions 
of extreme interest. The critical path thus opened by Mr. Harris is 
likely to lead to many important resulto, but it has of course as yet been 
very little explored. All however who care for questions of New Testa- 
ment criticism will be interested in knowing that the passage in St. 
John's Gospel concerning the Woman taken in Adultery, which even con- 
servative critics have found it hard to defend where it stands, occupied 
precisely four Y-pages — here reproduced in a conjectural facsimile, 
which shows the texture of the papyrus and the Joining of the separate 
sheets— which must have been lost firom the original document berore it 
came into the shape represented by Codex B ; and that when restored 
they were inserted in a place which they did not previously occupy : and 
it is further shown thatUie passage should probably be placed at the end of 
the fifth chapter. It is not only in the settlement of the New Testament 
text that Mr^ Harris's method is likely to prove fruitful, but also in deter- 
mining similar problems in regard to other ancient writings ; and it is shown 
in fact in this essay that it would be possible to print the letters of Pliny 
approximately as Uiey must have appeared in their autographs. 

The interest attaching to these investigations induced the Editor of the 
American Journal of PhOohgy not to postpone the publication of an ac- 
count of them till room coula be found tor it in the regular numbers of the 
Journal, but to issue a supplementary part devoted expressly to it. In 
this way too, it was expected that the subject might be brought to the 
attention of many who take a deep interest in the questions and methods 
of New Testament criticism, but ao not regularly see the Journal itself. 
The nature of Mr. Harris's method can be proper! v appreciated only bva 
study of the essay at length ; and indeed it would be impossible in this 
notice to give even an approximate impression of the cumulative force of 
Uio argument, illustrated as it is by tables and lithographed reproductions 
of the probable pages of the original autographs. 

Oilman, D. 0. James Monroe. {American Statesman Series, 
Boston: Houghton, 1883, pp. 300, 12*). 

This volume, which was prepared at the request of the editor of the 
series, presents some fresh information in regard to James Monroe derived 
A*om an examination of his unpublished writings. In the appendix there 
is an elaborate Bibliography, by J. F. Jameson, Ph. D., relating to the 
Monroe Doctrine, as well as to tiie life of Monroe. 

Adams, H. B. Saxon Tithingmen in America. {University 
Studies in Historical and Political Science, No. IV, pp. 
23,8^; 26 cents). 

This paper was read before the American Antiquarian Society, October, 
1881, and before the University Historical and Political Science Associa- 
tion, December, 1881. An abstract is given on p. 176 of Umvertity Gr^ 
eular. No. 18. 

BiMis, E. W. Local Ooyernment in Michigan and the North- 
west. {University Studies in Historical and Poliiical 
Science, No. V, pp. 26, 8^ ; 26 cents.) 

This paper was read before the University Historical and Political 
Science Association, (January, 1881J, and before the American Social 
Science Association, (September, 1882). An abstract is given on p. 130 
of Universiiy Circular, No. 10. 

Imolb, E. Parish Institations of Maryland. ( University Studies 

in Historical and Political Science, No. VI, pp. 4^,8*; Jfi 

cents.) 

This paper was read before the University Historical and Political 
Science Association, (May, 1882), and an abstract is given on page 288 of 
Univereiiy dreular^ No. 17. It is also published in an abridged form 
in the Magazine of American History, April, 1888. 
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SYNOPSIS OF THE KECENT SCIENTIFIC JOUKNALS 

Published here. 



American Journal of Philology. Edited by Pao- 

FSSSOB GlLDSBSLEEYB. Vol II L WhoU No. 12. 

Article I. — ^Eggeling's Translation of the ^athapathabrahmana, 
by William IXwight Whitnkt. 

The Brahmaoas come next after the Yedic hymn texts. They are 
products of the schools of priests engaged in the practice and propagation 
of the sacrificial ceremonies and in the stud^ of their value and applica- 
tion. They describe the ceremonial and give the dogmatic basis of the 
vast and intricate science of sacrifice. We have here one of the aberra- 
tions of the human mind, but one which is of a high interest and neces- 
sary to be understood, and the more as it is a step in the religious devel- 
opment of a great and gifted people. Moreover the Brfthmanas are the 
oldest body of Indo-European prose, of a generally free, vigorous, simple 
form, affording valuable glimpses at the primitive condition of unfettered 
Indo-European talk, which part of their value has been especially brought 
out by Delbruck. And their language is of an older cast than the classic 
tianskrit, bein^ in many respects intermediate between the latter and the 
yet older Vedic dialect. For these reasons, and in spite of their tedious 
inanity, they are full of interest, almost of charm to the special student, 
and Professor Eggeling's translation is a highly interesting and important 
volume, and in Professor Whitney's judgment, by far the most legitimate 
and acceptable contribution to the wond's knowledge of the religious 
history of ancient Brabmanical India made in Muller's series of the 
Sacred Books of the East. 

The Br&hmanas are all Joint survivals out of one age of production 
and tradition ; but another generation of scholars will pass, in all proba- 
bility, before they will be sufficiently worked up to allow of our holding 
definite and defensible views as to their history. Not all- of them are yet 
accessible in print, and the enterprise of Professor Eggeling is by far 
the most considerable that has been undertaken in this department, and 
yet the present stout volume contains just one-fifth of the Brfthmanas. 
Professor Egeeling has executed his task very well. He is a competent 
translator in both departments of the work — in general accuracy of schol- 
arship and familiarity with the Brftbmana style and in comprehension of 
the processes of the ceremonial and knowledge of its technical vocabulary, 
[The rest of Professor Whitney's article is taken up with a detailed criti- 
cism of the translation]. 

Article IL — On the Locality to which the Treatise of Palla- 
dius De AgricuUura must be assigned, by J. Rbndbl Harris. 

[This paper was read before the Johns Hopkins Philological Associa- 
tion, Oct. 6, 1882, and an abstract may be found on p. 6 of the Cireular for 
Nov., 1882]. 

Article IIL — Oa some Points of Usage in English, by Fitz- 
SDWARD Hall. 

This essay was suggested by some remarks of Professor Short in the 
American Journal of Philology ( VoL Illy pp, 141-169) on the English of 
the Revised New Testament. l)r. Hall has presented a large collection 
of singular verbs with compound subjects, raneing from the fifteenth 
century to the nineteenth, a lone list of names of rivers used without the 
article, and a number of examples of duplicated prepositions such as we 
find in ** cast out the mote out of," with incidental notes on other points 
of usage. 

Article /F.— Studies in Pindaric Syntax, by the Bditoe. 

An abstract of this paper is given on p. b8 of this Circular, 

Article V, — On a Probable Error in Plutarch, Per. c. 23, by 
C. D. Morris. 

[This paper was read before the Johns Hopkins Philological Associa- 
tion (Deo. 8, 1882), and an abstract will be found in the Circular for 
Ifeb., 1888, p. 52]. 

In the Noies^ Professor J. M. Hart brings forward confirmation of his 
view expressed in the American Journal of Philology (I, 442), that in the 
Leabhar Breac the commentator on the canon of the mass presupposes a 
commingling of the elements in the chalice bv pouring the wine upon 
the water, which symbolized the adding of the divine nature of Christ to 
humanity ; Professor F. D, Allkn publishes a short Aeolic inscription 
from Assos, and Professor H. E. Shkpusrd cites from the writings of J. 
O. Calhoun the word * occlude,' which is marked as obsolete in all our 
American dictionaries, [and which is used every day of the world by 
physicians]. 

This number contains further Reviews of HaupCa Akkadiache Sprache^ 
by Professor J. F. HcCurdy ; of Zahn^a Cyprian von Aniiochieny by Pro- 
fessor J. M. Hakt; of Monro* 8 Homeric Orammarf by Professor T. D. 
Seymour; of Kluge^a Eiymologiachea fKdr/er6«cA, by Professor S. Primer; 
of Horaimann'a Aliengliache Legenden, by Professor James M. Garnett; 
of Hauler^ a Tereniiana^ bv Dr. M. Wabrkn ; of SeufferVa Deutaehe Lit- 
ieraturdenkmale, by Dr. Julius Goebel, and of Bucheler^a PetroniiM, by 
Professor Kobinson Ellis. 



The Reporta give abstracts of Fleckeiaen^a Jahrhueher^ Revue da Philo- 
logic, Mnemoayne, 

In the Oorreapondenee Dr. M. BLOOMriBLi) and Rev. L. H. Mills give 
a detailed account of the work of the latter scholar on the G&thiU. 



This is the last number of the third volume. The offer of the manage- 
ment to reduce the price of Vola, I and // still holds. Either of these 
volumes can be had for $2 until further notice. Vol, III^ which contains 
not onlv the four regular numbers (622 pp ) but a supplement of 64 pages 
with illustrations, may be had at the regular subscription price ($8). 
The management has determined to keep only a small bessryx 

AFTER SUPPLYINQ ACTUAL SUBSCRIBERS, AND APPLICATION SHOULD BE 
MADE WITHOUT DELAY TO THE EdITOB, P. O. DRAWER 2, BaLTIMOEI, 

Hd. 

Vol. IV, 1, ("Whole No. 18) of the American Journal of Philology 
is in ptess. It will contain articles on the Color Syatem of Vcrgily by T. 
R. Price (see Circular^ No, 16, p. 206), on the Oeneral Theory of Oreek 
Accentuation, by H. Bloomfixld (see Circular , No, 21, p, 66), Etymolog- 
ical Notea, by J. P. Postgate, and minor communications by H. N sttlx- 
8HIP, H. Warren, H. E. Shepherd, with a number of short J2evi«tos and 
Reporta of Hermea, Mnemoayney Oermaniaj etc. 

American Journal of Mathematics. Edited by 
PaoFfiSsoa Stlvxbtbb. VoL V, No, 3. 

Article I, — On the Non-Eaclidean Geometry (concluHon), by 
W. B. Story. 

Article IL — On Cubic Curves, by P. Franklht. 

Article III. — On the Solution of the Differential Equation of 
Sources, by J. Hammond. 

Article IV, — Bibliography of Bernonilli's Numbers, by G. S. 
Ely. 

Article V, — On Division of Series, by Rxv. John Haoan, S. J. 

Article VL — Sor le D^veloppement des Fonctions Rationelles, 
by Rev. Faa db Bbuno. 

Article VIL — Tables of Generating Functions Reduced and 
Representative by certain Ternary Equations, by J. J. Stlyxbtbr. 

Article VIII, A Constructive Theory of Partitions arranged 
in Three Acts, an Interact, and an Ezodion, by J. J. Stlyxstbb. 



An^erican Chemical Journal. Edited by PRonssoa 
Rbmben. Vol, V, No. 1. (April, 1883). 
Article I — On some Reductions with Zinc and Ammonia, by 

W. G. MiXTBB. 

Article IL — On the Distribution of Arsenic in a Human Body, 
by R. H. Chittxndbn. 

Article IIL — Hydrated Carbon Disulphide, by F. P. Yxnablb. 

Article IV. — An Isopicraminic Acid, by Charlxs W. Dabnxt, 
Jr. 

Article V. — Piscidia, the Active Principle of Jamaica Dogwood 
(Piscidia Erythrina), by Edward Hart. 

Article VL — Estimation of Chlorine, Sulphuric Acid, and 
Chromium in the presence of Organic Matter, by Charles T. 
Pombrot. 

Article VIL — ^Methods of Analysing Samarskite, by J. 
Lawrence Smith. 

Article VIL — A Method for the Preparation of Carbon Mon- 
oxide, by L. P. EiNNiouTT. 

ReviewB and Reports. 

The Present Condition of the Soda Industry, by W. Weldon. 

Recent Researches on the Pyridine and Quinoliue Bases. 

Researches on Caffeine. 

The number closes with various notes by F. H. Storer, W. A. 
NoYES, J. R. DuQQAN, and others. 



Studies in Historical and Political Science. 

Edited by Dr. H. B. ADAMa Noe, 4, 5, 6. 
See list of Kecent Publications, p. 82. 
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JOHNS HOPKINS 



[No. 28. 



CORRESPONDENCE. 



ExiractB of Letters to Profxssob Stlyxbtib, from Ma. J. 
Hammond, of Backhnrst Hill, Essex, England. 

January 28d, 1888.— When I saw your question in the Educational 
Time9^ on a succession of integers, etc., No. 7219, 1 thought you had been 
trying the American Journal Prize Question, but did DOt think that either 
a proof or disproof could be obtained that way, especially when I con- 
sidered the difficulty of finding a rule to fit the case of weight 11, in 
which the Postulate holds for Quantics of all orders to infinity, with the 
single exception of the Septimic, viz : for the Quintic and Sextic there are 
ground- forms of deg-order (6.8) (5.8) but no syzygants of the same type, 
for the Septimic both a ground-form and syzygant of deg-order (6.18), 
for the Octayic and all superior Quantics syzygants but no ground-forms 
of the same type. This result is, as you observe, a startling one ; my first 
impression, when I made the discovery at the end of November, was that 
there was some fiaw in my reasoning ; when I could find none, I had 
some misgivings as to the correctness of the printed expressions for the 
generating functions given in the Journal^ and it was only after three 
days' consideration, and after counting the partitions more than once, to 
verify my result, that I was so far convinced of its truth as to venture to 
tend it for publication. My second note followed, the results announced 
in which are not yet arranged as I should wish them to be, but they will 
lead to an automate method of tamiaage^ which will be found to save 
labor. By this method I have performed the tamisage for Quantics of all 
orders up to 8, and found the same results as printed in the Journal. I 
have not tried it on higher Quantics, as I consider that this gives a rea- 
sonable assurance of the correctness of the method 

Since then I have resumed a subject that was interrupted by the Prize 
Question, viz. : the Symmetric Functions of the roots of an equation ; my 
first imperfect views on this subject are printed in the Mathematical 
Society's proceedings. In the paper I am now writing, as a sequel to 
this, is a general expression for 2a>» and a proof of Prof. Cay ley's law of 
symmetry given at the end of the tables in Salmon 

All my papers have been solutions of doubts and difficulties that pre- 
sented themselves to my mind, and, I believe, have been more instruc- 
tive to myself than to anyone else. The case of the Prize Question has 
been no exception to this ; I have learned more in solving it than anyone 
else can in reading my solution. 

Starting with a bare knowledge of the meaning of the words ** Oround- 
form " and " Syzygant,'' obtained from the Journal^ the method of obtain- 
ing Ground-forms given in the Journal and that briefly mentioned in 
Salmon, my first difficulty was how to obtain syzygants without assum- 
ing the Fundamental Postulate. After getting over this, and seeing how 
many of the syzygants may be obtained (all, if one could examine each 
particular case), the question deluded and deceived me for some months, 
when, to my surprise, I found that in one simple case I obtained a syzygant 
where the Postulate said there was none 



February 8, 1883. — I seize pen and paper to communicate a discovery 
I have this instant made. There is a ground-form for the Binary 9-ic of 
deg order (6.19). 

The number of linearly independent forms is 7 ; the compound forms are 
(1.9)(4.10), (1.9)(4.10), (2.2)(8.17), (2.6)(8.18), (2.10)(8.9), (2.10)(8.9) 
(2. 14) (8. 6) also 7 in number ; and the syzygant is CgQ^ — CjQ, = K (») 
with the notation of my paper. 

This form I found by searching, the former was obtained by chance. . . . 



February 5, 1883. — In continuing my search for cases of co-existence 

of Ground-form and Syzygaot, I have to-day found three new cases, 

making, with my former two, five in all, viz. : 

The case (6.13) for the 7-ic> ^i,^„j^ „,. ^„ 
« (6.19) " jj..^^ already given. 

2 of deg order (6.25) for the 11-ic, 
1 " (6.16) " 9-ic. 



To give the reasoning would, in each case, be only to repeat the rea- 
soning of the last article of my paper on the Solution of the Differential 
Equation.* The Syzygants of the respective types are all of the same 
form, viz : 

Q4C7 -C,q, =rC) (6.18) for 7-ic, 
«4C9 - C^Q, == V (•) (6.19) for 9-ic, 
Q4C11 - C'.Q,, = r (») (6.26) for 11-ic, 
QeC, — C,Q, = F(») (6.26) for 11-ic, 
and (6.16) for 9-ic. 
This last case rather staggers me, as it is a case where (if the tables in 
the Journal are correctly printed) there are two ground-forms found by 
tamisage, which shows that tamisage will not give all the ground-forms 
that correspond to the first positive block of the numerator of the Repre- 
sentative Generating Function. 

I do not thinlc, however, that this will destroy my proof that all the 
ground-forms found by tamisage come from the first positive block. 

*I add, to prerent miiconception, that I have not gone Into the realisHe reaaoning of 
anf case except the original (5.13), all the others were obtained by ideaUtlic reaaoning. 
[It la, perhaps, unnecessary to add that here, as in my paper, 
Qta — aoOfc. — 2ma,a,»-j + . . . . 

V -oo]. 



March 8, 1888.— . . . When I first wrote (December 2) I believed 
equation (9) of my paper to be my own, but afterwards found that you 
had given the same result applied to a system of quantics instead of a 
single quantic only on p. 119, Vol. I, of the American Journal. Some- 
thing very much like it is aiso given in Hargreave'e Eeaay on the Resolu- 
tion of Algebraic Equations (1866), where, on p. 8, he says: «*The linear 
transformation shows not only that the discriminant of a quantic, but 
that every combination of the roots or coefficients of a quantic whose 
vanishing denotes the condition or one of the conditions of some system 
or systems of equalities between the roots, (for example, all the leading 
Sturmian coefficients of the quantic), admits of being expressed in terms 
of the (n — 1) quantities (12), (18), . . . , (In). 

These (n— 1) quantities of Hargreave's are all of them differenciants, 
but only two of them, (12) and (18), are protomorphs ; they form a raries 
in which the degree and weight are equal, since their first terms are re- 
spectively af , 2a», 8a}, 4af , .... The use of these seems to complicate 
Hargreave's results unnecessarily ; for example, on p. 9, he says : " The 
discriminant of the quartic admits of being placed in the form 
27 ((12)» + (12)(14)- (18)«) • ^ (8 (12)« - (14)) *. 

I wish to make one short remark on the use of generating functions 
which will, I believe, bring your results in Vol. V. of the Journal into 
complete accordance with mine. In any case where generating functions 
are used there is a liability of error arising from the fact that 1 — 1 =: 0, 
both units having disappeared and left no trace of their former existence. 
Now it has been conclusively proved (American Journal, Vol. V., p. 117) 
that compound eyzygies and ground-forms of the 7th degree and the same 
weight coexist for any quantic whose order is sufficiently great, and the 
error about to be proved does not affect this. 

The error in question is on p. 108,* where the number of syzygies of 
degree 6 (ground-syzygies) is said to be finite when they are really infi- 
nite, and consequently ground-forms and ground-syzygies coexist, for 
any quantic whose order is sufficiently great of degree 6 and any odd 
weight = or >. 16. 

• I was aware after the discorery of the Falsity of the Poetnlate (which had been tacitly 
assumed as correct by almost all if not all previous writers), that the reaulta, to one of 
which Mr. Hammond alludes, were open to quesUon, and had contemplated making a 
remark to that effect in the 61 h Section of my memoir, on SubinTarianta. 

The last few months will be a period forever memorable in the records of Mathematical 
Science, as one in which came to light the three great discoveries of a proof being pos- 
sible of the impossibility of the Quadrature of the circle, the existence of an Assymptotic 
Value (by Mr. Halphen) to the sum of the logarithms of the inferior primes to a given 
number, and the Falsity of the ordinarily assumed Postulate in the Theory of Invari- 
ants. 
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To prove ibis the 1. g. f. (correctly deduced) is 



(2)(4) • (2)(8)(4)(6) 
If now Qsm denote the quadrin variant of the 2m-ic and Otm-^x the cable 
protomorph of weight 2m -|- 1| the residue of (t^+iQap — Q2mCV+i) = 0t 
and there are ground-tyzygies of degree 6 and any odd weight *Jfn+ 2/>4~ ^* 
The weight being 2m + 2/> 4~ ^ =^ ^^ + ^ suppose, m and p must be 
unequal parts of n, (for if they were equal C^+iQ^ = Qp+i<2aM identi- 
cally and there would be no syzygy), the solutions from 2n + l=^l to 
2n + 1 =3 16, inclusive, are as follows : 



n = 8 


1 solution, 


n = 4 


m = l 




m = l 


p=2 
n = 6 




280 


lutions, 


m==l m=»2 


1 


p^b 


p^4. 




1 



1 solution, 



n=:6 
m=:l m 
p^i 



2 solutions, 



p = i 

8 solutions. 



n = 7 

m==l m = 2 m = 8 
^ = 6 p = S p = 4 
Thus the 1. g. f. consists of a generating function for ground-forms, viz. : 

(2)(8)(4)(5) ^^^ * generating function for syzygants ~^. It is not 
necessary here to complete the formal proof, and I will only remark in 
conclusion that what seems desirable is a general generating function for 
syzygante. f * 



t Another letter, d»ted H»rch 14, hM been recelred from Mr. Hunmond , tome interesting 
extracts from which, too late for insertion in this number, will probabij appear in the 
following number of the Cireular, 



A letter to Pbofessor Stlvistxr /rom M. Ernist Cbsabo. 

Monsieur: 

Je viens de lire, dans les Oompies Rendus de PAcadSmie des Sciences de 
Paris, (12 F6vrier, 1883), une de vos communications, sur la probabUiU 
gue deux nombres eniierSf pris au hatard^ aoieni premiers entre eux.* Per- 
mettez-moi de vous dire que j'ai pr6sent6, il y a prds d' un an, k la SoeiSU 
dee Seieneea de Lieges un M6moire d' Ariihmiiique Uhnentaire^ dans lequel 
j'ai donn6 

6 
(^d)«' 
comme valeur de la probability que deux nombres entiers, ^rts au haeardf 
admetient 6 pour plus grand eommun divieeur. 

Hon droit k la priority se trouve, d'ailleurs, parfaitement 6tabli par le 
fait que le th^rdme dont il s' agit, correspondant au cas de d = 1, a M 
public par la MathesiSy en 1881. (Qutfs^ion 75). 

Hes Notes sur I'Arithmdtique 616mentaire sont sur le point d'etre 
livrto k la publicity. J' espdre que vous voudrez me faire V honneur de 
leur accorder votre bienveillante attention. Vous reconnaitrez qu' elles 
ren ferment une m6thode de calcul, g^n^rale, iUmentaire^ susceptible d' 
extension, et permettant, en particulier, de trouver beaucoup de proposi- 
tions, dans le genre de celle, dont vous vous l^tes occup6. En void quel- 
ques-unes : 

I. — La probabUii Squ* un nomhre eniier^ prie au haaard, aoii eompoeS d* 
un nomhre impair defaeieure premier e^ ^aux ou in^gaux, eet 

|_^=. 0.1961. 

II. — Lorequ^ on diviee un nomhre n, par un nomhre plus peiii^ prie au 
haeard^ la prohahiliU que le rapport du resie au divieeur eoit comprie entre 

-T- rt -T- tend vere 
4 4 

lorsque n augmenie indifiniment, 

111. — 1^. La probabUiti qu* un nomhre eniier^ prie au haeard^ eoit le 
produit d* un nombre impair de fadeura premiere, inigaux, eet 

8 18 
-+-=0.4888. 



•M. Cea&ro refers to s pepei bearing the title '* On the number of unequal Vulgar Frac- 
tions ezpreesible by integers not exceeding a given number ; " the quesiion of probabilit j 
of relatiTC-primeness is introduced by way of corollary only. J. J. S. 



2^. La probabiliiS qu* un nombre entier^ prie au haeardf eoit le produit 
d* un nombre pair de facieure premiere ^ in6gaux, eet 

l-g=o.im. 

lY. ^La probahUiU qu^ un nombre eniier^ prie au haeardf admetie dee 
divieeure carr&, autree que V uniU, eet 

1—4 = 0,8921. 

IT* 

Y. — a et 5 Hant deux nombres entiere, donnfe, premiere entre eux, et e 
un nombre entier^ pris au hasard, eoit Pr la probability que le nomhre dee 
eoluiione entidres, non negatives, de V iquaiion 

«p + 6y = c, 

exclde, de r, UpUte grand nomhre entier eontenu dane — . On a: 

'.=4(-i)(-^) 1 ^,.. 
'.-K'+T)('+4)-ii '^ ' , 

YI. — La probahilitS que U plue grand nomhre entier, eontenu dane une 
quantUe commeneurabUf poeitive, priee au hoeard, eoit un nombre impair, 
eet 



4- 



> 0,8466, 



. . . J' ai trouv^, en outre, que : 

La difference entre une quantiii eommeneurable, poeiHvef et le plue grand 
nombre entier qu* eUe renferme, eet Sgale, en moyenne, d 

8 e 
= 0,4614.* 

Yous trouverez, dans mon M^moire, une foule de propositions analogues. 
Quant k la valeur asymptotique de votre fonction T, ou eomme-totient, 
elle a M donn^, la premidre fois, par 1' immortel Dirichlet La question 
a M reprise, en 1878, par H. Mertens, dans le Journal de CreUe; en 1881, 
par M. Perott, dans le Bulletin de Darboux, et par moi. . . . 

Ernest CssIbo, 
j6Uve-Inginieur de VjScole dee Minee de LOge, 
Litea,8jrar»,188S. (Belgique), 

•The denominators left blank are illegible in the MS. 



Extracts of a letter to PBonssoR Stlvibtir from PEorsssoE 
Catlxt. 

Cambridge, January 16, 1888. — Hammond's result in disproof of the 
fundamental Postulate is very interesting — and it comes out so very sim- 
ply. I suppose you have verified it — but if not, for the deg-order in 
question or deg- weight 5-11, the number of terms is 80, and deg- weight 
5-10 number is 26, 80— - 26 = 4 ; and there are in fact 4 composite sem- 
invariants ; but between 8 of them there is a syzygy. In fact 2 of the 
composites are 

ae + l X o«A + 1 

W — 4 fld^ — 7 

</ + 8 cf +9 

de — 6 

bee —80 

W« +20 

and clearly the terms without a are equal, hence the difference of the two 
composites divides by a, or it is >= a into a seminvariant ot the deg- weight 

4-11, viz., this is = " jS^ 2L 1- ^ ^*^^® ^^* 7^ calculated the new irre- 
ducible seminvariant 5-11, but there would not be much difficulty in doing 
so. 

But what becomes now of the general theory — how can we by means 
of it arrive at a limit to the number of irreducible covariants — or be sure 
that an irreducible covariant may not crop out at any place in the devel- 
opment of the N. G. F. ? It is a most interesting question. . . . 

I have been working at two particular questions which have interested me : 
1^ The automorphic transformation of the binary cubic (a, b, e, djx, y) *^ 
i. «., to satisfy (a, b, e, d^ax + Pg, r» + <V)' = («, ^i «, djx, y)'. This 



X 


^+ 1 


X 


a«/+l 




V— 6 




ahe-^b 




c« + 16 




aed + 2 




rf« — 10 




6«rf+8 
6c> — 6 
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is in effect given in Serret's Algebra, and the Bolntion is wonderfully sim- 
ple. Write -4, J?, C=! ac — 6», orf— 6c, 6(i — . c*, X = i/^^, Q the 
discriminant a>(£* + Ac, tlien the valaes are 

2^1/ a 

giving a6 — ^y = 1 and a + cJ = — 1, whence o* + d* + ad + ^y = 0, 

the condition for ■ . ^ periodic of the third order 6^x = x. There is a 

good deal that is pretty in the working oat. 

2^ Riemann's theory of the bitangents of a plane quartic — see my 
addition at end of Salmon's H. P. C. — but a slight change of notation 
gives an additional symmetry to the solution; take a^, 6^, e^, a,, 6,, e,, 

o,, 6,, e,, arbitrary /i = — , Ac., then the first three of the following four 

equations determine f , 7, C fts linear functions of x^ y, 2, and it is possible 

to determine and that in one way only 04, 6^, c^, and/4, ^4, A4, (f^ = — , 

Ac.) BO as to satisfy the fourth equation 

«a*i + ^%y% + «a»a +/af a +9%^^ + A,C = 0, 
«»«• + *»y 8 + «»28 +/t^s +^•'7, + A,C = 0, 

«4*4 + *4y4 -+- «4»4 4-/4^4 +^4'74 + ^4^ = 0, 

and this being so, the equations of all the 28 bitangents of the curve 

|/i?+ i/y^ + 1/^^ 0, 
can be expressed very simply in terms of x. y, c, f , 9, C, and the constants. 
In consequence of the change it appears that six of the bitangents can 
be expressed each of them in a double four, viz , the two equations 



and 






Ml— «a*a 



= 0, 



9t^t —^4*4 ^t/t — ^4/4 ft9t —fAQi. 
represent one and the same double tangent (in fact we get each of these 
equations, and so in all 22 + 6 + 6, =: 84, 6 double tangents too many, if 
the two were not identical), but the a posteriori verification of the identity 
of the two equations is not by any means easy. 

Since this writing the idea flashed across me that the sameformuUie apply 

to the 16-nodal quartic surface, viz., if », y, «, f , 17, C, are linear functions 

of four coordinates (of course these may be Xj y, s, i) such that identically 

«+y + s + f + 7+C+ = 0, 



ax + by + ez+f^+gv + h^-=0, 



a/a=iy = cA = l. 



then the quartic surface \/x^ + j/y^ + |/zC =- 0, has the 16 singular 

tangent planes 

a:=0. y = 0, z«0, f = 0, 9=0, C=«0, ^ 

af + y+» = 0, ax + 6y + cz=0, :; ^-+ 

f + y + «=0, /^ + 6y + «=0, 

a?4-7 + s = 0, ax+gif + €z=^Oj 

»+y+C = 0, ax+by+h^=-0, ^"^^ 



1 — 6c 1 — CO * 1 — ab 



= 0, 
0, 



t. e., it is a 16-nodal surface. I have identified the form with one which 
I gave some time ago in the jPtoc. L. M. S. 

I have just received No. 20 of the J. H, dretdar :...«« infinity " or 
««pole" is the French expression for your infinity-root — a word which 
occurred to me instead of the •* essential singular point" of Weierstrass, 
i. «., a non-algebraical infinity [such as » = for log x] is "chasm " — 
a funcUon in general has thus roots, poles, and chasms. 



lExtract from a letter of PBori880& Catlby to Dr. Frank- 
lin, recLd at the meeting of the University Mathematical 
Society, February 21, 188S']. 
It is I think noticeable that your theory* in connexion with the 
product 1 — X 1 — X* 1 — »» .... doet something more than group the 

• C^mfUM Eendut, xcu, p. 448, 1880. 



partitions into pairs — in addition to the existing division E-\- of the 
partitions into even and odd, it establishes a new division I -^ D ot 
the same partitions into increasible and decreasible. There is thus a 
fourfold division 

EI I 01 
ED I OD' 
For instance, if 27*= 10, the arrangement is 

8 + 2, 7+J, J5 + 4J_10,_6 + 8 + 2 

9+ir4 + 8+T+"l I 7 + 2 + 1,6 + 8 + 1,6 + 4 + 1' 
where the EI and OD eaoh taken in order pair with each other, and sim- 
ilarly the 01 Mid ED. 

Of course for the exceptional numbers if = 1, 2, 5, 7, 12, 16, Ac., there 
is just one partition which is neither / nor D ; and according as it is 
or E we have in the product a coefilcient — 1 or + 1. 



A NOTS FROM PR07S860R StLTXSTXB. 

March SO, 1S8S. 
Hy attention has been called to an appearance of contradiction between 
an erratum which I inserted on page 46 of the Circulara ^Aud a remark of 
mine in a previous number {No. 16, May, 1882). I think the seeming 
discrepancy will disappear if the point I desire to make is duly appre- 
hended. I wished (as I still wish) it to be understood that it is Mr. Peirce's 
statement and not mine that the ** forms " in question can be derived from 
his Logic of Relatives. I certainly know what he has told me and should 
attach implicit credit to any statement emanating from him, but have not 
the knowledge which would come from having myself found in his Logic 
of Relatives the forms referred to : as previously stated 1 have not read 
his Logic of Relatives and am not acquainted with its contents. 

J. J. S. 



A COMUUNICATIOK FROM Mr. PrIRCX. 

Readers of Professor Sylvester's communication entitled Erratum in the 
last number of these Circulars have perhaps inferred that my conduct in 
the matter there referred to had been in fault. Professor Sylvester's Erra- 
tum relates to his ** Word upon N onions," printed in the Johns Hopkins 
University Circulars No. 1 7, p. 242. In that article appears this sentence : 
*' These forms [». c. a certain group of nine Forms belonging to the algebra 
of 1) onions] can be derived from an algebra given by Mr. Charles S. 
Peirce, {Logic of Relatives, 1870)." The object of Professor Sylvester's 
'* Erratum " would seem to be to say that this sentence was inserted by 
me in his proof-sheet without his knowledge or authority on the occasion of 
the proof being submitted to me to supply a reference, and to repudiate 
the sentence, because he ** knows nothing whatever " of the fact stated. 

But I think this view of Professor Sylvester's meaning is refuted by 
simply citing the following testimony of Professor Sylvester himself 
printed in the Johns Hopkins Universify Cfireulars, No. 15, p. 208. 

** Mr. Sylvester mentioned . . . that ... he had come upon a system of 
Konions, the exact analogues of the Hamiltonian Quaternions . . . Mr. 
Charles S. Peirce, it should be stated, had to the certain knowledge of 
Mr. Sylvester arrived at the same result many years ago in connection 
with his theory of the ^o^'c of relatives ; but whether the result had been 
published by Mr. Peirce, he was unable to say." 

This being so, I think that on the occasion of Professor Sylvester's 
publishing these forms I was entitled to some mention, if I had already 
published them, and a fortiori if I had not. When the proof-sheet was 
put into my hands, the request made to me, by an oral message, was not 
simply to supply a reference but to correct a statement relating to my 
work in the body of the text. And I had no reason to suppose that having 
thus submitted his text to me, Professor Sylvester would omit to look at 
his proof sheet after it left my hands to see whether or not he approved 
of such alteration as 1 might have proposed. At any rate, when from 
these causes Professor Sylvester's "Word upon Nonions " had been pub- 
Ibhed with the^above statement concerning me, would it have been too 
much to expect that he should take the trouble to refer to my memoir in 
order to see whether the statement was not after all true, before publicly 
protesting against it ? 
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I will now explain what the system of Nonions consists in and how I 
have been concerned with it. 

The calculus of Quaternions, one of the greatest of all mathematical 
discoveries, is a certain system of algebra applied to geometry. A 
quaternion is a four-dimensional quantity ; that is to say, its value can- 
not be precisely expressed without the use of a set of four numbers. It is 
much as if a geographical position should be expressed by a single alge- 
braical letter ; the value of this letter could only be defined by the use of 
two numbers, say the Latitude and Longitude. There are various ways 
in which a quaternion may be conceived to be measured and various 
different sets of four numbers by which its value may be defined. Of all 
these modes, Hamilton, the author of the algebra, selected one as the 
Standard. Namely, hd conceived the general quaternion q to be put into 
the form 

qr=^xi+yi + tk + %D, 

where x, y, s, u;, are four ordinary numbers, while t, j, k^ are peculiar 
units, subject to singular laws of multiplication. For t; =: — ji, the order 
of the factors being material, as shown in this multiplication table, where 
the first factor is entered at the side, the second at the top, and the pro- 
duct is found in the body of the table. 

\ % i k 



1 


% 


i 


k 


i 


— 1 


k 


— J 


5 


— k 


— 1 


i 


k 


i 


— i 


— 1 



As long as ap, y, 2, and 10 in Hamilton's standard tetranomial form are 
confined to being rutl numbers, as he usually supposed them to be, no 
simpler or more advantageous form of conceiving the measurement of a 
quaternion can be found. But my father, Benjamin Peirce, made the 
profound, original, and pregnant discovery that when x^ y, 2, to are per- 
mitted to be imaginaries, there is another very different and preferable 
system of measurement of a quaternion. Namely, he showed that the 
general quaternion, ^, can be put into the form 
^ sr jpt -|- ](; -|- 2A; -|- toZ, 
where «, y, 2, 10, are real or imaginary numbers, while i, j. A;, 2, are pecu- 
liar units whose multiplication obeys this table. 
i k I 



i 


% 


J 








J 








i 


J 


k 


k 


I 








I 








k 


I 



A quaternion does not cease to be a quaternion by being measured 
upon one system rather than another. Any quantity belonging to the 
algebra is a quaternion ; the algebra itself is '* quaternions." The usual 
formulae of Uie calculus have no reference to any tetranomial form, and 
such a form might even be dispensed with altogether. 

While my father was making his investigations in multiple algebra I 
was, in my humble way, studying the logic of relatives and an algebraic 
notation for it ; and in the ninth volume of the Memoir$ of the American 
Academy of Arts and Sciences^ appeared my first paper upon the subject. 
In this memoir, I was led, from logical considerations that are patent to 
those who read it, to endeavor to put the general expression of any linear 
associative algebra into a certain form ; namely as a linear expression in 
certain units which I wrote thus : 

(w, :i«i) (mj-.u,) (Wi:u,), etc., 

(«i"Wi) ("«:«.) («,:«,), etc., 

(u,:ui) («,:«,) (u,:u,), etc., 

etc. etc. etc. 

These forms, in their multiplication, follow these rules : 



I said, ** I can assert, upon reasonable inductive evidence, that all such 
algebras can be interpreted on the principles of the present notation in the 
same way," and consequently can be put into this form. I afterwards 
published a proof of this. I added that this amounted to saying that ** all 
such algebras are complications and modifications of the . . . Hamilton's 
quaternions." What I meant by this appears plainly in the memoir. It 
is that any algebra that can be put into the form proposed by me is thereby 
referred to an algebra of a certain class (afterwards named quadratee by 
Professor Clifford) which present so close an analogy with quateroiona 
that they may all be considered as mere complications of that algebra. 
Of these algebras, I gave as an example, the multiplication table of that one 
which Professor Clifford afterward named nonions,* This is the passage : 
" For example, if we have three classes of individuals, u^, u,, «,, which 
are related to one another in pairs, we may put 

tij:ttj=:i Uiiu^=:j Ui:u^=^k 

and by (156) we get the multiplication table 

% j k I m n o P 9 '* 
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i 


j 


k 




















j 
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j 


k 
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i 


J 


k 


I 


I 


m 


n 
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m 
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I 


m 


n 








P 


9 




















P 














P 


? 











9 























P 


9 



It will bo seen that the system of nonions is not a group but an algebra ; 
that Just as the word *' quaternion " is not restricted to the three perpen- 
dicular vectors and unity, so a nonion is any quantity of this nine-fold 
algebra. 

So much was published by me in 1870 ; and it then occurred either to 
my father or to me (probably in conversing together) that since this 
algebra was thus shown (through his form of quaternions) to be the strict 
analogue of quaternions, there ought to be a form of it analogous to 
Hamilton's standard tetranomial form of quaternions. That form, either 
ho or I certainly found. I cannot remember, after so many years, which 
first looked for it,* whichever did must have found it at once. I cannot 
tell what his method of search would have been, but I can show what my 
own must have been. The following course of reasoning was so obtrusive 
that I could not have missed it. 

Hamilton's form of quaternions presents a group of four square-roots 
of unity. Are there, then, in nonions, nine independent cube-rooti of 
unity, forming a group 7 Now, unity upon my system of notation was 
written thus: 

K J ««i) + («*s :•*«) + («*•••*•)• 
Two independent cube-roots of this suggest themselves at once, they are 

(W3:«a) + K:«i)+ («!:«*•). 
In fact these are hinted at in my menioir, p. 68. Then, it must have 
immediately occurred to me, from the most familiar properties of the 
imaginary roots of unity, that instead of the coefilcients 

1, i, 1, 

I might substitute 

1| fff 9\ 
or 

1| 9*y fff 
where g is an imaginary cube-root of unity. The nine cube-roots of unity 



•It would hftTo been more aecuratelj analogical, perhaps, to call it novemiont. 
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thus obtained are obviously independent and obviously form a group. 
Thus the problem is solved by a method applicable to any other quadrate. 
My father, with his strong partiality for my performances, talked a 
good deal about the algebra of nonions in general and these forms in par- 
ticular ; and they became rather widely known as mine. Yet it is clear 
that the only real merit in the discovery lay in my father's transforma- 
tion of quaternions. In 1876, when I was in Germany, my father wrote 
to me that he was going to print a miscellaneous paper on multiple 
algebra and he wished to have it accompanied by a paper by me, giving 
an account of what I had found out. I wrote such a paper, and sent it to 
him ; but somehow all but the first few pages of the manuscript were lost, 



a circumstance I never discovered till I saw the part that had reached 
him (and which he took for the whole) in print. I did not afterward 
publish the matter, because I did not attach much importance to it, and 
because I thought that too much had been made, already, of the very 
simple things I had done. 

I here close the narrative. The priority of publication of the particu- 
lar group referred to belongs to Professor Sylvester. But most ^den 
will agree that he could not have desired to print it without making any 
allusion to my work, and that to say the group could be derived from my 
algebra was not too much. 

C. S. Pkibck. 



A NOTE ON THE WORD "SOPHY" IN SHAKESPEARE'S 
TWELTH NIGHT. 



Act II, sc. 5, 166 : Ftibian, I will not give my part of this sport for a 
pension of thousands to be paid from the Sophy. 

Act III, sc. 4, 265 : Sir Toby, They say he has been fencer to the 
Sophy. 

These passages are well illustrated in a letter of a contemporary of Shake- 
speare, the Italian traveller, Pietro Delia Yalle.* The letter is dated Ispa- 
han, March 17, 1617, less than a year after Shakespeare's death, and goes 
into much detail about the origin of the word ** Sofi, " which was a dynastic 
title, and hence disappeared with the extinction of the dynasty (vol. i, p. 
464 of the Brighton ed. of 1848). Especially interesting is what Pietro has 
to say about Sir Bobert Shirley, whose adventures in Persia had made the 
Sophy so familiar a name in England. The shah, he says, always wears a 
red cap, *Mike the other guinlbaaci, or Turkoman soldiers," on certain 
solemnities. This is called tctg or crown , and is the sign of belonging to the 
military and the nobility. This tag is sometimes conferred on foreigners who 
take service with the king, '*just as an order of knighthood with us," but 
this happens seldom, and a well informed person told Pietro that he had 
seen it conferred only once in fifteen years. The bestowal of the tag is 
accompanied with great ceremonies, the king putting his own tag on the 
head of the person who is to receive the honor. And now we will let 
Pietro tell the Shirley story in his own sour-sweet way : 

*< In questo modo fu dato 11 tag a quel don Roberto Serley inglese, che gli 
anni passati venne in Roma ambasciador di questo re a papa Paolo, e 
adesso torna un' altra volta a tutti i principi della cristianita ; ed ho inteso 
qui che don Roberto lo domandd : ma io a dire il vero, non solo non dom* 
anderei giammai tal cosa al re di Persia, ma mi dispiacerebbe sopra modo 
quando egli me I'offerisse ; perchd non so come un cristiano possa lecita- 
mente porlar quell' insegna, che, insieme con I'onorevole aella militar 
nobilt&, ha congiunto anche in sd non poco del superstizioso della falsa 
loro setta ; onde, per rimediare a cid, conforme io penso, don Roberto 
intendo che in cristianit& soleva portarvi in cima una croce. Ma oltre di 
questo, io non tengo che un Franco debba ambiredi portaro un' insegna d' 
onore, che d comune a molte migliaia di schiavi e di soldati ordinari : 

Serd per chi avesse voglia di vivere in Persia, come forse deve avere il 
etto don Roberto, potrebbe passar per cosa, se non desiderabile, almeno 
onorata." 

Pietro was not averse to personal display and he might after all have 
consented to adorn his head as, at an earlier period of his travels, he had 
contrived to adorn his heels. Being in Constantinople he found that 
it was the fashion to have boot-heels shod with miniature horseshoes, and 
so he had his boot-heels shod, not with iron but with silver, a bit of dan- 
dyism, which, as he remarks complacently (vol. 1, 97) was sufficiently 
conspicuous, and very cheap — (che per essa cosa insolita e neppur dall' 
istesAO principe usata, con poca spesa in ci6 lo feci parere una galanteria 
assai riguardevole). B. l. o. 



*Pietro DellaValle, characterised bf Gibbon (c. xxiT)as"an intelligent man, a gentleman 
and a icholar, but intolerably Tain and prolix," was born in Borne, April 11, 1586, and died 
in the city of his birth, April 21, 1602. He was a great traveller, for his time, and out of 
the heap of garrulous detail much interesting matter might be sifted. 



A letter has been received from Dr. C. S. Hastings, dated Callao, March 
21, 1883. He had just arrived at Oallao and expected to leave, March 22, 
on the U. S. steamer Hartford for the Caroline Islands, the point selected 
for the observation of the eclipse of May 6. 



SIDNEY LANIER MEMORIAL FUND. 

Mr. Lawrence TurnbuU, treasurer of the committee of the Sidney Lanier 
Memorial Fund, makes the following report : 

** The friends of the late Sidney Lanier collected the sum of $6,260, ts 
a tribute of affection and honor, to be used for the benefit of his family. 
Of this amount, a concert in Baltimore yielded $543.85, and a reading 
by Mr. Victor Kigueur yielded $56.50. A concert in Augusta, Ga., 
yielded $281.00. A concert in Macon, Ga., yielded $208.25. The re- 
mainder was contributed by individuals in sums varying from $5 to $500. 
Baltimore contributed in all, ... $4,556.35 
New York " " ... 76.00 

Philadelphia <« «< ... 646.00 

Boston " «« ... 850.00 

and there were scattering subscriptions from Newport, New Orleans, 
Charleston, North Carolina, and Texas. 

The Committee in charge, after consultation, placed the fund in the 
hands of one of their number as trustee, to be put at interest and dis- 
bursed for the benefit of Mr. Lanier's family in annual instalmenta. 

For the Committee, 
Baltimoeb, Jan. 1, 1888. L. TUKNBULL." 

In this connection, it maybe mentioned that by an additional contribu- 
tion of some of the friends of Mr. Lanier, a memorial tablet has been 
placed in Hopkins Hall, bearing this inscription : 

Aspire dum Exgpiro 

SIDNEY LANIER 

POIBT 

Lectured here on Literature, 1879-1881. 



COMMEMORATION DAY. 

The twenty-second day of February, 1888, was observed according to 
usage as the Commemoration Day of the University. The public exercises 
of the day were held in Hopkins Hall at four o'clock in the after- 
noon. Brief address were made by President Oilman, and by Professor 
C. A. Young, of Princeton College. An announcement of the establish- 
ment by the Trustees of eighteen Honorary Hopkins Scholarships was 
made by the Hout George William Brown, Chairman of the Executive 
Committee. 

The degree' of Doctor of Philosophy was conferred upon two candidates, 
viz: 

Kakichi Mitsukuri, (Ph. B., Yale College, 1879), who here pursued 
studies in Biology and has since been called to the Professorship of 
Zoology in the University of Tokio, Japan. His thesis on " The Structure 
and Significance of some Aberrant Forms of Lamellibranchiate Gills," 
has been published in the Monthly Journal of Microscopical Science. 

Bernard F. O'Connor, (Bach, es Lettres, University de France, 1874). 
His principal study was the Romance Languages, the subordinate, Latin. 
He submitted a thesis on *' The Syntax of Yille-Hardouin." 

The principal address by the Hon. S. Teackle Wallis was a discussion 
of the Johns Hopkins University in its relation to Baltimore. It has 
been printed in pamphlet form. 

In the evening, there was a social assembly of the officers and students 
and their friends. The library and halls of the University were throwa 
open to a company of gentlemen and ladies, several hundred in number. 
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RECENT LECTURES AND ADDRESSES. 
VII. 
Pbofwsob Jamks a. Harrison, of Washington and Lee Uniyorsity, 
gave, during the month of February, a coarse of ten lectured on Anglo- 
Saxon Poetry. - A list of special topics and a bibliography specially pre- 
pared for the course are given on page 63 of dreular 21. 

VIIL 

Dr. O. Stanlxt Hall, Lecturer on Psychology, has just completed a 
course of eight lectures on the Principles and Methods of Intellectual 
Training. 

BiUiogmphif, 

[Many of the bookg namod in the list contain special bibliographies]. 
I. Alphabbtical Ekctclopsdias of Pkdaoogt. 
Q, A. Lindner, EncyklopAdischos Handbuch der Eniehungsknnde (Vienna, 1888; now 
appearing in parts, and to constitute one large volume. Its matter freshly worked 
over and with references to the literature of each topic). 
JT. A. Sekmid, Encyklopftdie des gesauimtem Erxiehungs nnd TTnterrichtswesen. 
(Eleven large volumes. 8tuitgart, 1858 ; second revised edition, 1880). 

II. Gbvxbal Works ox Pedaooot. 
F. O. Beneke, Enlehnngs-und Unterrichta Lehre. (3d ed. Berlin, 1867. Two vols). 
F.DitUt. Schule der P&Ugogik. 

J,F,Herbart, PSdagogische Schriften. (2d ed., Ldpslc, 1882). 
M.Ktm. Grundriss der Pftdagogik. (Berlin, 1878). 
O, F. lyuterer. PSdagogische Psychologie. (Oattersloh, 1880, pp. 840). 
Jean Foul F. EiehUr. Levana. (tr. Boston, 1863). 
JSoMenkram, Pedasogics as a System, (tr. St. Louis, 1878, Hegelian). 



Jtoih, GymnasialPftdagogik. (Stuttgart, 1879, pp. 470). 

L. StrHmpeU. Psychologische PSdagogik. (Leipsie, 1880, pp. 368, Herbartlan). 

Sehrader, Erziehungs-und Untenrichu Lehre. (Berlin, 1876. Two vols. The best for 



gymnasiai teachers). 
WaitM, Allgemeine Pfidagogik. (Two vols., 1852). 
ZiUer. Allgemeine PSdagogik. (Leipsie, 1876, pp. SM). 

lU. Didactics of Spscial Bbavchss. 
Bodt, Der Volksschul-Unterricht. 
JDieMerweff. Wegweiser sur Bildung fOr deutsche Lehrer. (5th ed., Essen, 1874-7. Three 

vols. ; very valuable). 
jnteh. Lectures on Teaching. (London, 1880, pp. 486). 
Jtein^FiekU and SekeUer, Theorie und Praxis der Volksschol-Unterricht. (Kassel, 1880. 

For the first three years of prinuury schools). 

IV. HisTOBT of Educatiox. 
it BrveUaeh. Wegweiser durch die Geschichte der PSdagogik. (Leipsie, 1869, pp. 149.) 
aKekr. Geschichte der .Methodik. (Gotha, 1879). 
jr. Qwtdfc. Educational Reformers. (Cincianati,1874). 
K.SGhmiiL Geschichte der PSdagogik. (3d ed., Kdthen, 1875. Four vols). 



IX. 

Mb. GsoRGiB W. Oablk, of New Orleans, gave, during the month of 
March, a course of six lectures on the Relations of Literature to Modern 
Society. At the close of his course, Mr. Cable, by special request, devoted 
an hour to reading passages from some of his sketches of Creole Life, which 
he illustrated with nistorical and descriptive comments. 



Bbrnard p. O'CoiTKOB, late Fellow of the Johns Hopkins University, 
after taking his degree as Doctor of Philosophy, was invited to give six 
lectures on The Early French Chroniclers of the Crusades. 
BpeMai J>ate9 and 8ui(feeU, 
I. Wedneadayt March 28. Introduction. Sketch of the causes and 
character of the Crusades. Their religious, political, and com- 
mercial aspect. 
IL Friday^ March SO, Chroniclers of the Crusades before Yille- 
Hardouin ; — Latin and French : Guibert, Raymond of Agiles, 
Tudebod, Baldric, Fulcher of Chartres, Albert of Aix, William 
of Tyre, Saint Bernard, 
in. Wednesday, April 4' GeoffroideVille-Hardouin. What is known 
of him as a man. His work : its historical and literary merit ; 
its place in French literature ; its influence on the language. 
IV. Friday^ April 6. Continuation of Yille-Hardouin's history by 
Henri de Valenciennes. Its author, its worth, style, and mat- 
ter. Chroniclers of St. Louis. Letters of **Jean Pierre Sar- 
rasins.'' 
V. Wednesday f April 11, Jean de Joinville. As a man, as a his- 
torian, as a writer. His memoirs: their matter and form; 
literary beauties and influence. 
VI. Friday^ April IS, Death of Saint Louis. Bnd of the Crusades. 
Comparison of the state of France before and after the Crusades, 
religious, political, social, commercial. Its literary progress. 
Summary. 

JBiMiography* 
Blblioth^qnede I'Ecole des Chartres (P). 
Bongars. GesU Dei per Francos (P). 
Brial, Berum Gallicarum Scriptores (P). % 

Jean de JoiuvUle. Memoirs — translated bj Johnes (F). 
MabUlon. Annales(P). 
Martene. Th«»auru8 novtis Aneodotoram (P). 
FiertM. Monumenta Germaniae Uistoriae (P). 
Be Waitiy. Ville-Hardouin's Conquest of Constantinople (P). 
AvberHn, Hist, de la litt^rature du moyen age (P). 
Bohn*s Chronicles of the Crusades, (fi&trscU from an Arabian Ms.) p. 536, and seq. (P). 



Ouitot. Mftmoires r^Iatifs ft I'histoire de France (P). 

Mailly, L'esprit des Croisades. 

Maimfxyurg. Histoire de Croisades (P). 

Mauon, Early Chronicles of Europe— France. 

Oabriel Monod, Sources de I'Uistoire M grovinglenne. 

Fetiiot. Collection Complete des M 6moires relaiif^ 4 1'Histoire de Franse (P). 

BChrichi. Beitrftge sur Geschichte der KreussQge (P). 

Von SyM, History and Literature of the Crusades (P). 

The works marked (P) are in the Library of the Peabod j Institate. 



LIBRARY OF THE PEABODY INSTITUTE. 
RxcxNT Accessions. 

Various large and important books have recently been added to this 
library, of which the following deserve especial mention : — 

In SciXKGB : 
Aristotle. The Parts of Animals. Tr. by W. Ogle. 1882. r. 8^. 
Clifford's Mathematical papers. 1882. r. 8^. 
Cooke's British fresh-water Algae. 1882. 4?. 
Bay's Fishes of Great Britain. 1882. 4^. 
Tryon's Structural and Systematic Conchology. 1882. 8®. 
U. S. Signal Service, Professional papers. 1881. 4^. 
Geikie's Text-book of Geology. 1882. r. 8®. 
Fisher's Phvsics of the £arth's Crust. 1882. r. 8^. 
ecology and Paleontology of India. 1881. 4^. 

In ^RT and Archaxoloot : 
fibers' Egypt. 1881. Folio. 

Bartolozzi and his Works. Ed. A. W. Tuer. 1882. Folio. 
Hamerton's Graphic ArU. 1882, 4<». 
Muntz's Raphael. 1882. 4^ 

Perrot's and Chipiez's History of Egyptian Art. 1882. Folio. 
Audsley's Polychromatic Decoration. 1882. Folio. 
British Museum. Catalogue of Greek and Etruscan Vases. 1870. 8^. 
Robinson's Eastern Carpets. 1882. Folio. 

In Philology, Classical Litkratixrb, etc. : 

Francisque Michel. The Scottish Language. 1882. Folio. 

Virgil's Opera. Ed. A. Forbiger. 1872. r. 8*>. 

Ovid's Ibis. Ed. R. Ellis. 1881. r. 8«. . 

Hlcks's Manual of Greek Historical Inscriptions. 1882. 8®. 

Krapfs Dictionary of the Suahili Language. 1882. r. 8°. 

WoUaston's English-Persian Dictionary. 1882. 4?. 

British Museum, Catalogue of Ancient Manuscripts in the-. 1881. Folio. 

In other departments may be mentioned : 
Ash ton '8 Social Life in the Reign of Queen Anne. 1882. 2 y., 8^. 
Burton's Life of Camoens. 1881. 2 v., 8^ 
Bunbury's History of Ancient Geography. 1881. 2 ▼., r. 8^. 
Census of Ireland. 1881. 4 v., Folio. 
Conway's Travels in South Kensington. 1882. r. 8^« 
Craik's Life of Dean Swift. 1882. r. 8<'. 
Floyer's Unexplored BalQchistan. 1882. r. 8^ 
Foly 's Records of the English Province of the Society of Jesus. 1877-82. 

7 v., 8». 
Hedges' History of Wallingford, Berks, England. 1881. 2 v., r. 8®. 
Hunter's Statistical Account of Assam. 1879. 2 ▼ , r. 8^. 
Maskell's Monumenta Ritualia Ecclesiss Anglicann. 1882. 2 y., r. 8®. 
Miller, General J. Memoirs, in the Service of Peru. 1829. 2v., 8^. 
O'Donovan's Merv Oasis. 1882. 2 v., r. 8^ 

Rogers' History of Agriculture and Prices in England. 1881. 4 ▼., r. 8^. 
Strachey's Finances of India. 1882. r. 8^. 
Tupper's Punjab Customary Law. 1881. 8 v., 4®. 
Wicquefort's, The Ambassador and his Functions. 1716. Folio. 
Williams, H. M. State of Manners and Opinions in the (first) French 

Republic. 1801. 2 v., 8^ 
Wyllie's External Policy of India. 1876. r. 8^ 
Brain ; a Journal of Neurology. 1879-88. 

Numerous large works containing maps and plates illnstratiye of the wars 
of the time of Napoleon have also recently been added to the Library. 
Among them: — 
Abercromby's Journal of the Forces ... in the Mediterranean and 

Egypt, in 1800. 1802. Folio. 
Brenton's Naval History of Great Britain. 1837 2y., 8^ 
Georgel's Mdmoires pour servir k I'histoire des 6v6nements d^ la ftn du 

dix-huitidme sidcle. 1817. 8 y., S^, 
Miot de Melitot's Memoirs. Ed. by Gen. Fleischmann. 1881. 2y., r. 8^. 
Moore's Campaign of the British Army in Spain. 1809. 4?, 
Rocca's Memoirs of the War of the French in Spain. 1816. 8^. 
Treuenfeld's Die Tage yon Ligny und Belle- Alliance. 1880. r. 8^. 
Wilson's Character of the Russian Army . . . , and Sketch of the Cam- 

W>aigns in Poland in 1806-7. 1810. 4^ 
yid's Memoir of the War in the Spanish Peninsula. 1841. 4?,^ with 
a folio Atlas of Maps, very elaborate, and carefully executed. 



P. R. UHLSR, Librarian. 
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ENUMERATION OF CLASSES, SECOND HALF-YE^B, 1882-3. 



ICatliematieS. (28Stadento). 

ClajMes meet in Room 16. 
Theory of BarUiions : Pbofxssob Stltsstxb. Twice weekly, 
Tuesday and Friday, 4 P. M. (10). 

Barnes. Craig. EI7.G.S. Hathaway. 

Biniiig. Davia. Franklin. Biory. 

CoUina^J.y. Durfee. 

Analyiie Qeonuiry : Advanced Cour$e: Dr. Stobt. Twice 
weekly, Tuesday and Friday, 10 A. M. (4). 
Blaing. Craig. Darla. Hatbavaj. 

Quaternions : Db. Btobt. Three times weekly, Tuesday, Thurs- 
day, and Friday, 9 A. M. (4). 
Bamea. Collins, J. Y. Faerber. Schaermann. 

Conie Sections: Db. Stobt. Three times weekly, Monday, Wed- 
nesday, and Thursday, 1 F. M. (9), 

Arti. Faeiber. Howe. NiKon. 

Crum. Gilbert. Lyons. Taber. 

DeWitt. 

I*artial Differential Equations: Dm. Cbaio. Twice weekly, 
Monday and Thursday, 10 A. M. (2). 
Collina, J. V. Schuermann. 

MXliptie and Theta Functions: Ob. Cbaiq. Three times 

weekly, Tuesday, Wednesday, and Friday, 11 A. M. (9). 

Barnes. Daris. Ely, G. 8. Schuermann. 

Bisslng. Durfee. Hathaway. Story. 

CoUin8,J.V. 

Hydrodynamics: Db. Cbaio. Three times weekly, Monday, 
Tuesday, and Thursday, 12 M. (6). 

Barnes. Kimball. Beid. Schuermann. 

Brace. 

Theory of Equations: Db. FBAirxLiir. Three times weekly, 
Monday, Wednesday, and Friday, 11 A. M. (8). 
Faerber. Howe. Nixon. 

TotiU Differential Equations: Db. Fbankliv. Three times 
weekly, Tuesday, Thursday, and Friday, 10 A. M. (9). 
Duncan. EHmball. Vixon. Perkins, W. H. 

Faerber. Morrill. Ferklna,aA. V«blen. 

Howe. 

Statics : Db. Fbakxlin. Three times weekly, Monday, Tuesday, 
and Thursday, 12 M. (6). 

Crum. Howe, Vixen. Teblen. 

Hathaway. 



PltysieS. (89 8tQdento). 

Classsi meet in Rooms 8, 4, 7, 8. 
Eiedricity and Maynctism: Pbofbbmb RowLijrD. Four times 
weekly, Monday, Tuesday, Wednesday, and Friday, 8 P. M. (9). 
Brace. KlmbaU. HorxilL Reid. 

Duncan. liebigyQ.A. Perkins, C. A. Scbuermana. 

Ooodnow. 

Laboratory Work: PBOFttsoB Bowlavd. Daily. (8 advanced 
students). 

Brace. KimbalL LieMg.Q.A. Perkins, C. A. 

Goodnow. KoyL Morrill. Beid. 

Mi0or Course: Db. Hastings. Lecture, weekly, Thursday, 8.80 
P. M. ; Laboratory work, daily, especially Wednesday. (14). 
Brace. Duncan. Howe. Beid. 

Collins. J. T. Durfee. Kimball. Schubart. 

Davis. Ely.G.S. MoJCcUi. .SchuiQfVAnn* 

Day,D.X. HaU,aa 



Oetieral Bhysics: Minor Coutm: Vh, Hastikos. Daily, 10 A. M. 

(21). 

Arts. Crum, Hlnkley. Omdorfll 

Bayley. Dewltt. Howard. Pleasants. 

Boston. Fels. Huggins. Scott. 

Campbell. Gilbert. Johnston, B. a WUUams.H.W. 

Carey. Hillyer. Lodge. Wilson. 
Carroll. 
Daring th« abMBoe of Dr. HasUiigi, thii eovrst baa bMs coadactsd by Mr. J. BtaM Harris. 

Laboratory Work: (Clau in Oenteral Phymci): Db. Habtutob 
and Mb. Rbid. (17). 

ArU. Carroll. Gilbert. Johnston, B. a 

Bayley. Crum. Hillyer. OmdorC 

Boston. DeWitt. Hinkley. Pleasants. 

Campbell. Fels. Howard. Scott. 
Carey. 



BiolOKJ. (27 Students). 

Classes meat in the Biological Laboratory. 
Laboratory Work: Pbofksbob Mabtin and Db. Sbdgwick. 
Daily, 9 A. M. to 6 P. M. (26). 

Beyer. Duggan. Lee. Osbom. 

Cattell. Ely.J.S. Lord, J. W. Stevens. 

Colton. FriedenwaM. Mackensie. Stratton. 

Conn. Howell. Mills. Thomas, H.M. 

Councilman. Jenkins. Mussey. Tuttle. 

Donaldson. F. Kemp. Nachtrieb. Wilson. 
Donaldson, H.H. 

AnimtU Physiology: Pbofessob Mabtiit. Four times weekly, 
Monday, Tuesday, Thursday, and Friday, 10 A. M. (18). 

Beyer. Ely,J.B. Mills. Stevens. 

CattelL HowelL Mussey. Stratton. 

Conn. Jenkins. Nachtrieb. Thomas, H.M. 

Dewey. Johnson, B.W. Osborn. Tuttle. 

Donaldson, H.H. Lee. 

General Biology: Db. Sxdgwicx. Three times weekly, Monday, 
Wednesday, and Friday, 11 A. M. (7). 

Friedenwald. Kemp. Mussey. Wilson. 

Jenkins. Lord, J. W. Nachtrieb. 

Osteology: Db. Bbooks. Twice weekly, Tuesday and Thursday, 11 
A. M. (6). 

Friedenwald. Lord, J. W. Nachtrieb. Wilson. 

Jenkins. Mussey. 

Mammalian Anatomy: Db. Bbooxb. Twice weekly, Monday 
and Thursday, 12 M. (6). 

Conn. Nachtrieb. Stistton. Thomas, H.M 

Jenkins. Osbom. 



Chemistry. (48 students). 

Classes meet in the Chemical Laboratory. 
Laboratory Work: Pbofb860b Bbmabn, Db. Mobsx, and Db. 

Coals. Daily. (40). 

Baker. Duggan. Kemp. Piggot. 

Bayley. Ely, J. 8. Laesslg. Fund. 

Boston. Friedenwald. Liebig, B. A. Schubart 

Campbell. Oittings. Lord, J. W. Smith. 

ColUns,A.T. Gordon. Mills. Stokes, H.N. 

Councilman. Hillyer. Mussey. Stratton. 

Cromwell. Howell. Omdorff. Wiegand. 

Cumming. Huggins. Page. Wilkens. 

Day, D. T. Johnston, B.C. Palmer. Wilson. 

Day,W.C. Kelser. Perkins, a A Yonce. 

Chemistry of Cktrbon Cotnpounds: Pbofxssob Bbmbxh. 

Daily, 9 A. M. (16). 

Applegarth. Ely, J. 8. Keiser. Omdorit 

Bayley. Friedenwald. Kemp. palmar. 

Collins, A. T. HiUyer. Liebig, B. 4* Fund. ^ 

Duggan. HowelL LofdgJ.W. Wfagand. 
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Oeneral Chemistry: Da. Horse. Daily, 9 A. M. 

Baker. Dancan. Laeasig. 

Gittings. Mussey. 



Boston. 
Campbelli 
Cromwell. 
Cumming. 



Huggins. 
JohnatOD, R. C 



Page. 
Ferkina, C. A. 



(17). 

Schnbart. 
Smith. 
Wilkena. 
Wilaon. 



Mhierdiogy: Db. Williams. Twice weekly, Friday, 2-5 P. M.,, 
Saturday, 9 A. M. to 12 M. (18). 

Bayley. Duggan. Lleblg, R.A. Fund. 

Collina,A.T. Hillyer. Orndorff. Bobertson. 

Day, D.T. Keiaer. Palmer. Wlegand. 
Day, W. C. 



Greek. (4i studenu). 

Glasses meet in 181 Howard Street 
Sftninary: Pro^kssor Gildxrslksyk. Twice weekly, Monday and 
Wednesday, 12 M. (9). 

Alexander. Fleming. Miller, C. W. E. Short. 

Arnolt. Harding. Murray, J. S. Wiggins. 

Emerson. 

JPindar : Professor Gildbrsleiye. Weekly, Thursday, 12 M. (9). 
Alexander. Fleming. Miller, C. W. E. Short. 

Arnolt. Harding. Mnrray, J.& Wiggins. 

Emerson. 

Oreek Syntaa^ : Professor Oildbrslextx. Twice weekly, Tues- 
day and Friday, 10 A. M. (12j. 

Alexander. Cole. Harding. Murray, J. 8. 

Anderson. Emerson. Holstad. Wiggins. 

Arnolt. Fleming. Miller, C.W.K Zwelzlg. 

Cknnparative Orammarof Greek: Da. Bloomfield. Weekly, 
Thursday, 4 P. M. (9). 

Alexander. Emerson. Short. Tolraan. 

Arnolt. Jagemann. Spleker. Warren, H.C. 

Bright. 

Aeschylus: Prometheus; Euripides: Medea: Professor Morris. 
Four times weekly, Tuesday, Wednesday, Thursday, and Friday, 9 
A. M. (9). 

Cole. Holstad. McDaniel. Stout. 

Glenn, J. Lodge. Murray, J. 8. Wals. 

Glenn, W. L. 

Homer : Iliads xri-xix: Dr. Spieker. Four times weekly, Tues- 
day, Wednesday, Thursday, and Friday, 11 A. M. (14). 

Bevan. E^e. Loane. Rich. 

Buckler. Fink. McLane. Roberts, y 

Crutchfleld. Gates. Merryman. Wilken^- 

Cumming. Howard. 

Hew Testament Oreek: Mr. Harris. Twice weekly, Monday 
and Wednesday, 1 P. M. (12). 

Anderson. Cole. Lodge. Sieber. 

Arnolt. Cumming. McDanieL Wals. 

Beadenkopf. Gates. Rich. Webb. 

Prose Composition: 

CUias A, Professor Morris. Weekly, Monday, 9 A. M. (6). 

Glenn, J. Lodge. Stout. Wals. 

Glenn, W. L. McDaniel. 

Class B. Dr. Spieker. Weekly, Monday, 11 A. M. (14). 

Bevan. Egge. Loane. Rich. 

Buckler. Fink. McLane. Roberts. 

Crutchfleld. Gates. Merryman. Wilkens. 

Cumming. Howard. 



Latin. (88 StudenU). 

Classes meet in 181 Howard Street 
Seminary: Cicero: Dr. Warren. Twice weekly, Tuesday and 
Friday, 11 A. M. (10). 

Fleming. Miller. C. W. E. Pease. Stout. 

Harding. Murray. J. S, Short. Zweiaif. 



Holstad. 



O'Connor. 



Historical Latin Granfmar: Dr. Warren. Weekly, Satur- 



day, 9 A. 


M. 


(22). 






Anderson. 




Fleming. 


Lodge. 


Pease. 


Arnolt. 




Glenn, J. 


Loid,J.D. 


Short. 


Canfleld. 




Glenn. W. L. 


Miller, C.W.E. 


Stout. 


Egge. 




Harding. 


Murray, J. S. 


Wals. 


Evenson. 




Hinkley. 


O'Connor. 


Zwelslg. 


Fels. 




Holstad. 







Blautus; Terence: Dr. Warren. Four times weekly, Tuesday, 
Wednesday, Thursday, and Friday, 12 M. (10). 
Canfleld. Glenn, W. L. Lodge. Stout. 

Carey. Hinkley. Lord, J. D. Wals. 

Glenn, J. Holstad. 

Latin JPoets: OroweWs Selections : Professor Morris. Four times 
weekly, Tuesday, Wednesday, Thursday, and Friday, 10 A. M. (6). 

Glenn, W.L. Rich. Stout. Wilken^ 

Gregg. 

Horace : Dr. Spieker. Four times weekly, Tuesday, Wednesday, 
Thursday, and Friday, 9 A. M. (11). 

Bevan. Fink. Lyons. Roberts. 

Buckler. Gates. McLane. Stokes, G. C. 

Crutchfleld. Loane. Pleasants. 

Prose Composition: 

Class A. Dr. Warren. Weekly, Monday, 11 A, M. (7). 

Glenn, W. L. Lodge. Wals. 

Hinkley. Lord, J. D. 

Professor Morris. . Weekly, Monday, 10 A. M. (6). 
Rich. Stout. Wilkens. 



Canfleld. 
Carey. 

Class B. 

Glenn, J. 
Gregg. 

Class C. 

Bevan. 

Buckler. 

Crutchfleld. 



Db. Spieker. Weekly, Monday, 9 A. M. (11). 

Egge. Loane. Pleasants. 

Lyons. 



Fink. 
Gates. 



Roberta. 



McLane. 



Sanskrit* (5 students). Db. Bloomfield. 

Classes meet in 181 Howard Street 
Hlg^Veda : Twice weekly, Wednesday and Saturday, 10 A. M. (2). 
Bright. Warren, H. C. 

KathHsaritsagara: Weekly, Wednesday, 8 P. M. (2). 

Spieker. Warren, H. C. 

Comparative Chrammar of Sanskrit: Weekly, Tuesday, 10 
A. M. (8). 
Bright. Spieker. Warren. H. C. 

JEiementary Sanskrit: Naia: Twice weekly, Tuesday and Fri- 
day, 4 P. M. (2). 
Alexander. Murray, J. 8. 



Hebre^Wa (4 students). Dr. Bloomfield. Twice weekly , Monday, 
4 P. M., Friday, 8 P. M., 181 Howard Street 
Beadenkopf. Merryman. Sieber. Wals. 



Gemiaii. (48 students). 

Classes meet in 111 Monument Street 

{Advanced Course). 
Gothic: Dr. Wood. Twice weekly, Monday, 11 A. M., Wednes- 
day, 4 P. M. (4). 
Arnolt. Erenson. Tolman. Wright. 

Old High German: Db. Bright. Twice weekly, Tuesday and 
Friday, 4 P.M. (1). 

Jagemann. 
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{Major CouvB^. 

Oerman Literature : Lectures in Oerman : Dr. Wood, Alter- 
nate Saturdays, 10 A. M. (9). 

Donej. Glenn, J. Johnston, R. C. Steiner. 

EgV». Kemp. Bytienbexg. Btntton. 



Evenson. 



Middle High German: Mb. Raddatz. 
and Friday, 8 P. M. (4). 
BiMing. £ven8on. Garthe.. 



Twice weekly, Tuesday 



Witzenbacher. 



SMubunffen and Eesays: Mb. Raddatz. Second Thursday of 
each month, 8 P. M. (9). 

Biasing. ETenson. Johnston, B. C Sleber. 

Dorsey. Glenn, J. Byttenberg. Steiner. 



Btratton. 
Wmiain8,H.W. 



Ooethe : Fau${ : Dr. Bright. Twice weekly, Tuesday and Friday, 
11 A. M. (9). 

Anderson. Johnston, B. G. B]rttenberg. 

Dorsej. Orndorff. Steiner. 

Glenn, J. 



Twice weekly, 

Btratton. 
Williams, H.W. 



Ijesslng: Hamburgiaehe Dramaturgie: Dr. Bbiqht. 
Monday and Thursday, 11 A. M. (11). 
Andenotti Johnston. B. C. Pease. 

Dorsej. liorraj, J. 8. By ttenbexg. 

Glenn, J. Orndorff. Steiner. 

Brose Compoaiiian .-Mb. Raddatz. Weekly, Wednesday, 8 P. 
M. (14). 

Johnson, B. a Soott. Tiflkny. 

Loane. Steiner. Williams, H. W. 

Orndorff. Btratton. Witaenbacher. 
Byttenberg. 



DoTsey. 

Egg«. 
Erenson. 
Glenn, J. 



Mb. Raddatz. Three times monthly, Thursdays, 8 P. 



Byttenberg. 
Scott. 



Syntax: 

H. (9). 

Glenn, J. 
Orndorff. 

{Minor Course). 
Litxrabt: Ooeihe^e Froae; Egmoni: 
Tuesday and Friday, 12 M. (19). 



Steiner. 
Btratton. 



Tiflkny. 
Williams, H.W. 



Db. Wooi>. Twice weekly, 



Applegarth. 

Artz. 

Campbell. 

Carroll. 

DeWitt. 

Histobigal 
Wood. 



Egg«. 

Gates. 

Gilbert 
Harlan. 
Loane. 



Lord. J. W. 
Miller, fi.G. 
Perkins, W. H. 
Bich. 
Boberta. 



Soott 

Stokes, G. a 
Tolman. 
Wright. 



DoAn's Urgesehiehie der germ, und rom. Vblker: Db. 
Twice weekly, Monday and Thursday, 12 M, (9). 

Applegarth. Loane. Boberts. Stokes, G.C. 

OaldwelL Perkins, W.H. Scaife. Yager. 

Gates. 

BoiXMTiric : Humboldt in Auewahl : Db. Bbight. Twice weekly, Mon- 
day and Thursday, 12 M. (7). 

Boston. CarrolL Gilbert. 

OampbelL De Witt Lord, J. W. 

Pbosk Composition : Db. Wood and Mb. Kaddatz. 
needay, 12 M. (21). 

Applegarth. Egge. Lord, J. W. 

Gates. Miller, KG. 

Gilbert Perkins, W. H. 

Harlan. Bich. 

Boberta. 



Miller, E.G. 



Weekly, Wed- 



Arta. 

Caldwell. 

CampbelL 

OarrolL 

DeWitt 



Scaife. 
Scott. 

Stokes, G. C. 
Tolman. 
Wright 



Ronuu&oe LaaKnasea. (21 students). 

Classes meet in 111 West Monument Street 
Adtfanced Couraes ; (5 classes). Provenfol (Extracte) ; Portugueee 
(Os Lueiadaa); Old French (Vie de Saint Alexis); Franco^ Norman 
(Roman de Rou); Provenfol IHalecte (Lecturee): Mb. Elliott. 
Monday, Tuesday, and Thursday^ 12 M ; Wednesday, 10 A. M. to 
12 M. (8). 
Bright Jsgemaan. O'Connor. 



{Major Course). 

Spaninh: Don Quijote: Mr. Elliott. Twice weekly, Monday and 
Thursday, 11 A. M. (4). 
Harlan. Perkins, W. H. Wilson. Witaenbacher. 

Old French: Mr. Mabcou. Twice weekly, Tuesday and Wed- 
nesday, 11 A. M. (2). 
Harlan. Perkins, W. H. 

French Literature: Mb. Maboou. Weekly, Friday, 11 A. M. ($). 
Harlan. Perkins, W. H. Witaenbacher. 

French: Minor (Jouree: 

Historical: Fustel de Ooulangea: Mb. Mabcou. Twice weekly, 

Tuesday and Thursday, 1 P. M. (7). 
Canfleld. Kemp. Penniman. Wiegand. 

Cromwell. Lord, J. D. Byttenberg**' 

Litxrabt : Victor Hugo : Mb. Mabcou. Twice weekly, Wednes- 
day and Friday, 1 P. M. (6). 
Canfleld. Kemp. Penniman. Bjttenberg. 

Cromwell. Lord, J. D. 

ScixNTiTic: Elieee Beeliu : Mb. Mabcou. Twice weekly, Wednes- 
day and Friday, 12 M. (1). 
Wiegand. 

Gbammab and Composition: Mb. Mabcou. Weekly, Monday, 

1P.M. (8). 
Canfleld. Kemp. Penniman. B]rttenberg. 

CromwelL Lord, J. D. Perklna,W. H. Wiegand. 

CoNYKRSATioN Gla88 : M. Rabillok. Appointments are made with 

individual studenU, daily, 12 M. (8). 
Egge. Howe. Steiner. Witaenbacher. 

Evenson. Laessig. Wilkeua. WrlghL 



Enclisli* (86 Students). 

Classes meet in 111 Monument Street. 
Anglo-Saxon i: SweeVs Reader, etc, : Db. Wood. Twice weekly, 
Tuesday and Friday, 4 P. M. (6). 

Amolt Egge. Tolman. Wright. 

Crum. ETenson. 

Anglo-ScuDon ii: Lectures, etc. : Db. Wood. Weekly, Thursday, 

4 P. M. (7). 

Cole. Miller, E. 6. Btratton. Wiegand. 

E^ge. Steiner. Sudduth. 

Early Fnglish: Morrises Specimens, etc.: Db. Wood. Twice 
weekly, Wednesday and Thursday, 11 A. M. (6). 

Amolt. Evenson. Tolman. 

Sudduth. 



Wright 



{Jhattcer: Db. Wood. Twice weekly, Monday, 4 P. M., Tuesday, 
8 P. M. (10). 
Amolt. Miller, E.G. Sudduth. Wiegand. 

Egge. Steiner. Tolman. Wright. 

ETenson. Btratton. 

Moilem Fnglleh : Db. Bbowkx. Twice weekly, Wednesday and 



Friday, 2 P.M. (29). 



Anderson. 


Cumming. 


McCaj. 


Btratton. 


Arts. 


Egge. 


McUne. 


Shlnn. 


Bayley. 


Gates. 


MiUer. B. Q. 


Sieber. 


Bemis. 


Glenn, W.L. 


Patten. 


Bteiner. 


Bevau. 


Howard. 


Pleasants. 


Thomas, H.M. 


Bissing. 


Kemp. 


Bich. 


Wiegand. 


Cromwell. 




fiewaU. 


Wilkena. 


Crutchfteki» 
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History and Political Soienoe. (64 studenu). 

ClasMt meet in 113 Monument Street, except a otherwise specified. 



Seminary: Db. Adams. Weekly, Friday, 8 P. M. (27). 



Bemis. 


Gould. 


Bamage. 


Sollers. 


CBldwell. 


Hebdcn. 


Rhodes. 


Tiffany. 


Dewcj. 


Ingle. 


Robinson. 


Wilhelm. 


Hy. B. T. 


Jameson. 


Rose. 


Williams, F. R. 


Fela. 


Johnson, J. 


Scaife. 


Wood, A. 


Fisher. 


Ltnihicum. 


Sewall. 


Yager. 


Goodnuui. 


Humy. D. M. 


Shinn. 





CamparaUve CkmHUuHfuil History: Da. Adams. Weekly, 
Saturday, 12 M., Peabody InsUtute. (16). 
Bemls. Fisher. Ramage. Wilhelm. 

CaldwelL Gould. ficaife. Will isms, F. B. 

Dewey. Ingle, BewslL Wood, A. 

Fels. Patten. Shinn. Yager. 



Todem History: Db. Adams. 


Daily. 2 P. M. 


(18). 


Applegarth. 


Gregg. 


Miller, E. O. 


Swann. 


Canfleld. 


Hinkley. 


Penniman. 


WaU. 


Carey. 


Lord, J. D. 


Bcaife. 


Williams, H.W. 


Doraey. 


Lyons. 


Stokes, G. C. 


Witaenbacher. 


Fink. 


McDaniel. 







Cliusieal History: Db. Jambson. Twice weekly, Tuesday and 
Thursday, 2 P. M. (17). 

Art*. Glenn, W.L. McCay. Ryttenberg. 

Bayley. Howard. HcLane. Sewall. 

Reran. Kemp. Patten. Steiner. 

Cummlng. Loane. Pleasants. Wilkena. 
Gates. 



^nanee and Administraiion: Db. Elt. Three times i 
Monday, Wednesday, and Friday, 4 P. M. (20). 
Armstrong. Gould. 



reekly, 



Bemla. 
Caldwell. 
Fels. 
Goodman. 



Harlan. 
Ingle. 
Patten. 
Bamage. 



Rhodes. 


Tlffiiny. 


Sewall. 


Wilhelm. 


Shinn. 


Williams, F. R. 


Swann. 


Wood, A. 


Thomas, W. J. 


Yager. 



Historical Systems of BotUical Economy : Db. Elt. Daily, 
9 A. M. (11). 

Cromwell. Patten. Swann. Witzenbscher. 

Fels. Sewall. Thomas, W.J. Yager. 

McCay. Shinn. Williams, F. R. 



liOgiO. (7StudenU). 

Mr. Pbibcb. Four times we<>kly, Tuesday and Thursday, 6 P. M., 
Wednesday and Friday, 9 A. M., 187 Howard Street. 



Howard. 
Jastrow. 



Herryman. 
Penniman. 



Perkins, W. H. 
Taber. 



Williams, H.W. 



PsyoliOlOKy, etc. (21 StudenU). 

Classes meet in 187 Howard Street. 
Psychology: Advanced Course: Db. Hall. Four times weekly, 
Monday, Tuesday, Thursday, and Friday, 4 P. M. (12). 
Beyer. Dewey.* Hartwell.* Robinson. 

Cattell.* Fels. Jastrow.* Stevens. 

Cole. Fisher. McDanieL Thomas, H.1C. 

* Eagsfftd also la ebswrratioa and tzpsrimrat. 

Fsychology: Elementary Oourae: Dr. Hall. Three times weekly, 
Monday, Wednesday, and Friday, 12 M. (10). 
Friedcnwald. Merryman. Sieber. Swann. 

Jastrow. Penniman. Steiner. Tiffany. 

Lyons. Ryttenberg. 

History of Philosophy: Mb. Dbwbt. Twice weekly, Tuesday 
and Thursday, 12 M. (7). 

Friedenwald. Merryman. Ryttenberg. Swann. 

Lyons. Penniman. Steiner. 



Eloontion. (si). 

M R. WooDWOBTH. Appoi n troen ts are m ade with individual students, 
daily, 10 A. M. to IP. M., Hopkins Hall. 



CampbelL 


Glenn, W. L. 


Miller, E. G. 


Sieber. 


Canfield. 


Harlan. 


Pease. 


Stokes, G. a 


CarrolL 


Hinkley. 


Penniman. 


Stratton. 


Cole. 


Kemp. 


Rich. 


Tiffany. 


Crutchfield. 




Roberts. 


Tolman. 


Cummlng. 


McCay. 


Scaife. 


Wiegand. 


Dorsey. 


McDaniel. 


SewaU. 


Williams, F.R. 


Fels. 


Merryman. 


Shinn. 





Drawing;. (8). 

Mr. Nbwbll. Twice weekly, Monday and Friday, 8 P. M. 

Beyer. Johnston, R.C. Kachtrieb. Smith. 

Thomas, H. M. 



Jenkins. 



Lee. 



Osborn. 



Physioal Culture. 



Dr. Hartwbll, 


Weekly, Wed 


nesday, 6 P. M. 


(Attendants on 


Lectures, 


47). 








Applegarth. 




Fels. 


McLane. 


Roberts. 


Arts. 




Friedenwald. 




Scaife. 


Bayley. 




Gilbert. 


Miller. E.G. 


SewalL 


Boston. 




Gittings. 


Musscy. 


Smith. 


CampbelL 




Glenn, W. L. 


Orndorff. 


Steiner. 


Canfleld. 




Hinkley. 


Patten. 


Stratton. 


Carey. 




Howard. 


Penniman. 


Thomas, H. M. 


Carroll. 




Laessig. 


Perkins, W. H. 


Wiegand. • 


Cole. 




Liebig,G.A. 


Pleasants. 


WiUens. 


Cromwell. 




Loane. 


Reid. 


Williams. H.W. 


DeWitt. 




Lodge. 


Rich. 


Witxenbacher. 


Doraey. 




McDaniel. 


Ryttenberg. 





Official Publications of the University. 

I. An Annual Rkport presented by the President to the Board of 
Trustees, reyiewing the operations of the University during the past aca- 
demic year. The Seventh Annual Report, issued November 11, 1882, 
will be sent on application. 

II. The Univxrsitt Gircularb, issued from time tp time, giving cur- 
rent information as to the work here in progress or proposed. 

III. A Beqibtbr, g^vins the list of officers, academic staff, and stb- 
dents, and containing detailed statements as to the regulations and work 
of the University. The Register for the current year will be issued about 
the first of June. 

Announcements of proposed lectures, courses of instruction, etc., appear 
in the University Circulars, or are separately issued from time to time. 



Appointments of Societies. 

The University societies meet monthly during the academic year, as 
follows : 

Scientific — First Wednesday, 8 pm. 

Philological — First Friday, 12 m. 

Metaphyeieal — Second Tuesday, 8 p. m. 

Hiatorieal and Pblitieal Science — Tnird Friday, 8 p. m. 

Mathematieal — Third Wednesday, 8 p. m. 

Naturaliata* Field Club — As announced. 



Maryland Hietorieal Sodety—Second Monday, 8 p. m. 
Maryland Academy of Sdeneee — First and Third Monday, 8 p. m. 

The UNITXR8ITT DiRECTORT, Schedule of CoHSULTATiON Hourb, etc., 
etc. I is printed on pages 19, 20, of Cfireular 19. 



The University Circulars, Annual Report, and Register will 
UniTersity Circulars, with index, bound, three dollars. 



be sent by mail for one dollar per annum. Price of Volume I. of 
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PROCEEDINGS OF SOCIETIES. 



J^6rMary7.— Fortj-MveDth regular meeting. ProfeeBorSjlrester in the chair. Thirty 

memberB present. 
Papers read : 

On the Action of Phosphorus on Moist Air, bj L BsifSKir. {AbHrael on p. 74). 

On Pleomorphism in Penicilium, by J. R. DaooA.ir. {AMrad on p. 60). 

A Note on the Helmholts-Koenig ControTersy, by O. BnaiNO. (AbMrael on p. 74). 
Marth 7.— Forty-eighth regular meeting. Profeasor Bemaen in the chair. Forty-three 

members present. 
Papers read: 

On some Recent Investigationa upon what is called the " Nascent " State of Elements, 
by I. Rkmskn. 

On Progress in Spectrum Photography, by H. A. Rowland. 

Note on the Anatomy of the Malar Bone, by fi. M. Habtwbll. {Abttnui onp, 74). 

Radial and Bilateral Symmetry In Animals, by H. W. Conn. (Abttraet on p. 73). 
April 4.— Forty-ninth regular meeting. Professor Martin in the chair. Forty mem- 
bers present. 
Papers read : 

On Alternation of Generations in the Hydro-Medusae, by W. K. Bbookb. (Abttrael 
on p. 73. 

On Cilia in the Human Kidney, by A. H. Tuttlb. 

Dr. Siory exhibited a number of models of surfaces of the second order, recently 
purchased by the Unirersity. 

BhUoiogicai AsooeiatUn. 

Ftbruarp 2.— Forty-fourth regular meeting. Professor Gildersleere in the chair. Twenty- 
nine members present. 

Paper* read: 
On Participial Periphrases in Attic Prose, by W. J. Alsxakdbb. (AMrtul on p. 66). 
On the Second Mutation of Consonants in French, by H. C. G. Jaosmann. {^Atutrftd 

on p. 68). 
On the General Theory of Greek Accentuation, by M. Bloomfikld. (Ab$traot-onp. 66). 
On ihfi Normal Forms of the Pliny and Cicero Letters, by J. R. Harbis. {Abttrad 
on p. 66). 

March 2.— Forty-fifth regular meeting. Professor Gildersleere in the chair. Twenty- 
six member* present 

Papers read: 
On the Athenian Jurisdiction orer the Allies, by a D. Mobbib. (Abttrael on p. 69). 
On French Syntax as AiTected by the Cultiration of Style, by P. B. Maboou. (Abttraei 

on p. 68). 
On the so-called Dying Alexander of the Uillxi Gallery, by A. Exbbson. (Abslraei 
on p. 68). 

April 6.— Forty-sixth regular meeting. Professor GildersleeTe in the chair. Twenty- 
four members present. 

Paper* read: 
On Functional Dlflbrences of the Past Participle in the Periphrsatic Perfects of the 

Latin, Old and Modem French, by A. M. Elliott. 
On the Symmetrical Structure of the Pindaric Odes, by B. L. Gildbbslbbvb. 
Introductory Note on^the Stichometry of Euthalius, by J. R. Habbxs. 
On the Probable Sanskrit EquiTalent of ^lAov, by M. Bloomfibld. 

MUtorieal ami PMUUal Saiettee AMoeimiion, 

JoKMory 86.~Dr. H. B. Adams in the chair. Twenty-four persons present. 
Papers read: 
The English Parish in America, with illustrations from the original records of St. 
John's Parish, Harford and Baltimore Counties, Maryland, by H. B. Adams. (Ab- 
Hraet on p. 76). 
Review of Lenormant*s ** Beginnings of History," by H. W. Caldwbll. {Printed in 
the American IMerarjf Churchman^ BaUimore^ Marchf 1883). 
Fbbnuuy 2.— Dr. H. B. Adams in the chair. Twenty-three persons present. 
Papers read : 
The Township in Maryland, by h. W. Wilhblm. (Abelrael onp, 76). 
Local Government in Montgomery County, with a Discussion of the School Question, 
by A. BowiB Davis, Esq. (Abtiraet printed in The Sun, BaUhnore, February 3, 1883). 
Critical Note on article " Henry Clay," in the Encyclopedia BriUnnica, by John C. 
RosB. {Printed in The Naiion,^ybruary\i,\9«8). 
February 9.— Dr. R. T. Ely in the chair. Twenty-Are persons present. 
Papers read : 
An Enay on the Financial History of the United SUtes during the Civil War, by 

Abthub Yaobb. 
The National Banking System of the United States, by L. W. Wilhblm. 
February 16.— President Oilman in the chair. Forty-one persons present. 
Remarks on the Relation of Physical Geography to the Study of History, by D. C. 
Oilman. 
February 23.— Dr. H. B. Adams in the chair. Twenty-aeren persons present. 
Papers read : 
The Baltimore and Ohio Employ^ Relief Association, by B. J. Ramaob. (Abtiraet 

on p. 77). 
Review of recent number* of Sybel's Historische Zeitschrift, by J. F. Jambson. 
Note on the Origin of the Monroe Doctrine, as explained in D. C. Oilman's "James 
Monroe," by H. B. Adams. 



Remarks on the Monroe Doctrine and the Study of History and Politics, by Pbbsi- 
DBNT Whitb of Cornell University. 
March 2.— Dr. H. B. Adams in the chair. Thirty-four persons present. 
Papers read : 
Johann Most in Baltimore, by R. T. Elt. {The tubetanee qf this paper wiB be tneor^ 
paraded in Dr. El^e " Leetwree on Ereneh and Oemutn SodaUem^** to bepnbUehed by 
Harper it Brothere)* 
The Influence of Schools and Industries upon the Development of Local Life at the 
South, by the Rev. A. D. Mato, followed by a discussion of the Expediency of 
Popular Education, by Dr. G. Stanlbt Hall and others. 
March 9.— Dr. H. B. Adams in the chair. Twenty-flve persons present 
Papers read : 
The SpanUh Plots in the South-West, by C. H. Shinn. (lb be publithed <ii>W/ te 

the Overland Monthly), 
Review of Conrad's Jahrbflcher der Natlonal-oekonomie, by R. T. Elt. 
March 16.— Dr. H. B. Adams in the chair. Twenty-six persons present. 
Papers read: 
Special Methods of Historical Study, as pursued at the Johns Hopkins University and 
Smith College, by H. B. Adams. ( 2b ^pear as a chapter in aforthcomimg eo h mt e on 
Methods of leaching History, edited by Dr. O. Stanley MaOi. 
The Migration Problem, by C. H. Suinn. 
March 80.— Dr. H. B. Adams in the chair. Twenty-one persons present. 
Papers read : 
Old Maryland Manors, by John Johnson. (2b appear in May as No. VZI. ^fthe Vni' 

ertity Studies in Historical and Political Science). 
Review of Doyle's " English Colonies in America," by H. B. Adams. 

MathemeMaai Society. 

PUtruary 21.— Dr. Story in the chair. Ten members present. 
Papers read: 

On the Non-Euclidean Theory of Confcs, by W. E. Stobt. {Abstract on p. 71). 

On the Tabulation of Symmetric Functions, by W. P. Ddbfbb. {Abetraet onp, 72). 

On Partitions, by F. Fbanklin. {Abstract on p. 72). 
March 21^— Professor Sylvester in the chair. Thirteen members present. 
Papers read : 

On the Divisions of Enter's Numbers, by G. S. Elt. 

Note on the Strophoids, by E. Babnbs. 

Note on Conic Sections, by O. H. Mitchbll. 

On a General Theorem in Partitions, by J. J. Btlybbtbb. 

MeinphyaiMa C1n5. 

Pamuxry 13.— Twenty^^lghth regular meeting. Dr. G. Stanley Hall in the chair. 

Twenty-one members present. 
Papers read: 

A Study of Reaction, Time, and Attention in the Hypnotic State, by G. 8. Hall. 
{Published in "Ifiiwf," London, April, 1883). 

Mr. Joseph Cook and the Philoeophy of Lotse. by J. M. Cattbll.' 

A Review of Dr. Hopkins' "Outline Study of Man," by A. H. Tolmah. 
March 13.— Twenty-ninth regular meeting. Dr. G. Stanley Hall in the chair. 

Twenty-two members present. 
Papers read 

On the Development of Sight in the Lower Organisms, by H. N. Mabtxit. 

Concerning Perception and Reflex Action in the Frog, by W. T. Sbdgwick. 
April 10.— Thirtieth regular meeting. Dr. G. Stanley Half in the chair. Eight mene 

bers present. 
Papers read : 

Hegel and the Theory of Categories, by J. Dbwbt. 

A note on Mechanical Logic, by J. Jastbow. 

Naturaliei^ riUd Ciub. 

P^MTuary 12.- Dr. W. T. Sedgwick in the chair. 
Dr. B. W. Barton, of Baltimore, delivered a lecture upon "The Dispersion of Seeds 
and the Migration of Plants." 
March 12.-Dr. W. T. Sedgwick in the chair. 
Mr. H. H. Donaldson read a paper entitled ** Notes on a trip to Labrador and New 
Foundland. 
April 9.— Dr. Sedgwick delivered the last lecture of the course, on **The Migration of 
Birds." 



JTaryloffftd ffiaforfeal Soeieiy. 

Pkbruary 12.— Annual meeting and election of officers. Reports of offloers submitted. 

The librarian read a list of the State Archives received on depoeit from the State. 
Ifore* 12.— The PublicaUon Committee reported that they had invited Dr. WlUlam 

Hand Browne to the editoiship of the State Archives, and that he had accepted the 

post ; that a copyist was at work transcribing the earliest of the records, and that 

good progress was being made. 
Paper: The Maryland Campaign of 1862 ( Antietam), by C. F. Cobb, of Washington. 
April 9.— Paper : The Public Life of John Jay, by William Whitblocx. 



The Johm Hopkins University Circulars are printed by Messrs. JOHN MURPHY d CO, 182 West Baltimore Street, Balti- 
more, from whom single copies may be obtained. They may also be procured, as soon as published, from Messrs. CU8HING8 
d BAILEY, No. 262 West BaUimore Street, Baltimore. Digitized t _^ _ _ 
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THE COLLEGE COURSES OF THE JOHNS HOPKINS UNIVERSITY. 

In the following pages^ full information is given in respect to seven distinct collegiate courses which are offered to 
undergraduates in the Johns Hopkins University. 

These courses are all based on the supposition that the student has passed an examination in the fundamental studies 
usually required for admission to American colleges^ and has thus been matriculated. The tabular statement on page 97 
exhibits the distinctive features of each combination of studies, and detailed statements are given on subsequent pages. 

In all these courses, various branches of literature and science are so combined as to secure a liberal education of 
the intellectual and moral powers, to store the mind with useful knowledge, and to cultivate the art of appropriate 
expression. The training here given is founded upon the ancient and modern languages, mathematics, the physical and 
natural sciences, history and the moral sciences. But to facilitate a wise selection among these branches seven definite 
courses have been arranged, some one of which the matriculated student is expected \o follow. Students who prefer the 
traditional classical course have ample opportunities for the study of Greek and Latin, with classical antiquities, com- 
parative philology, and other accessory subjects. Others who prefer to concentrate their main attention upon the higher and 
the more difficult branches of Mathematics, may do so. Other courses are arranged for those who wish to give their minds 
chiefly to Chemistry and Physics, with particular reference to some of the new vocations of modern society. For those who 
expect at a later day to take up the study of Medicine, there is a special course marked out in which Biology or the study 
of living things, animal and vegetable, in their forms and functions, is a dominant subject Arrangements are also made 
in other courses for the study of History and Political Science and of the Modern Languages and Literature. 

Care is taken that, while certain important subjects preponderate in each course, there shall be subordinate and accessory 
requirements to prevent the student from having a narrow or one-sided development. Whatever course is followed, the 
power to read French and German must be attained before the student graduates, and likewise the power to write good 
£nglish. He must also work during one year in a scientific laboratory, and he must follow instruction in history, logic, 
ethics, and psychology. In choosing his plan of study, every student will have the counsel of one of the Faculty as his adviser. 

In exceptional cases, students not candidates for a degree are received as attendants upon special courses. 

Those who have not had the opportunity to perfect themselves in all the branches requisite for matriculation, if nearly 
ready, are allowed to enter and finish their matriculation at the end of their first year's residence. The usual subdivision of 
classes is not maintained, so that students may prolong or shorten, within certain obvious limitations, the time of their under- 
graduate courses; but rarely, if ever, will the course be completed in less than three years after full matriculation. Degrees are 
conferred at the end of the year, and at other times if there are special reasons therefor. 

The next academic year begins September 18, 1883. Examinations for admission begin June 4 and September 18. 
There is a recess at Christmas and in the Spring. 

At the close of each academic year, the University holds an examination of all classes on the studies of the year. Each 
instructor is required to make (at least twice in the academic year) a written report of the standing of each member of his classes, 
based both on observation of work done and on formal examinations. 

The charge for tuition is eighty dollars per annum. There is an additional fee for material, etc., in the laboratories. 

Hopkins Scholarships are open to candidates from Maryland (the District of Columbia), Virginia, and North Carolina, 
(see p. 102). 
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REQUIREMENTS FOR MATRICULATION. 



All who wish to be candidates for the degree of Bachelor of Arts 
are expected, when they enter the University, to present them* 
selves for the matricnlation examination. A student who passes 
in a majority of the papers set for matricnlation, but fails in some 
subjects, will be allowed to remain a member of the University, 
if the examiners report that his knowledge is such that he may 
reasonably be expected to complete his matriculation before the 
end of an academic year. 

A student who has not completed his matriculation in the aca- 
demic year following his admission, must make a fresh application 
for admiiision to the University, for the special consideration of 
the authorities. If again accepted, he will be allowed to count 
the matriculation subjects in which he has already passed, but 
until completing his matriculation he will not be permitted to attend 
any courses of class instruction in the University. 

The requirements for matriculation are as follows: 

Latin, Grammar, Prosody, and Composition ; Caesar, 6 books ; 
Ovid, 2500 verses (600 elegiac) ; Vergil, -fineid, 6 books, and 
Eclogues; Cicero, 7 orations. 

Oreek. Grammar, Prosody, and Composition; Xenopkon, 
Anabasis, 4 books ; Homer, Itiad, 4 books ; Herodotus, 1 book. 

Jfble A. The accurate reading at sight of passages prerioasly unseen maj render unne- 
ceesarj the examination in the hooks specified. 

Note B. The subjects named, in both Mathematics and Languages, merely indicate the 
range of the examination. Equivalents are accepted. 

M€Uhefnatic8, Arithmetic, including the Metric system; . 
Algebra, Todhunter, 38 chapters ; Geometry, Plane and Solid, 
Chauvenet; Plane Trigonometry, Chauvenet, 8 chapters, or 
Wheeler; Analytic Geometry, Straight Line and Circle in 
rectangular codrdinates, Salmon (Conic Sections) or Howison. 

Note C. Only foar-plaoe logarithmic tables are provided or permitted to be used in the 
examination in Plane Trigonometry. 

Note D. The examinations in Algebra and Geometry must be passed before the candi- 
date will be examined in Trigonometry and Analytic Geometry. 

Note E. A student may postpone for one year after entrance his examination in Trigo- 
nometry and Analytic Geometry, unless he is to take up at once Physics, (in which case 
he must show a sufficient knowledge of Trigonometry) ; or Mathematics, (in which case 
he must pass in all the required mathematical subjects). 

French and Oerman. Candidates who do not intend to 
pursue a classical course may offer French and German instead 
of Greek, and others may if they please offer French and German 
in addition to Greek. 

There are two examinations in French and two in German for 
admission. The lower examination in each study is to ascertain 
whether the student has an elementary knowledge of the pronun- 
ciation, gender, inflections, etc. ; the other examination is to see 
whether he can read at sight French or German prose. 

Note F, To pass in French and German as substitutes for Greek, the student must be 
able to translate at sight one of these languages and to convert English prose into it ; and 
to read at sight easy prose passages from the other. 

Note O. The amount of German and French accepted, in any case, as a substitute for 
Greek at matriculation, does not count also among the courses to be registered as for 
graduation. 

History, The outlines of the History of England and the 
United States. 

Note H. Thompson's England and Doyle's United States are named to indicate the 
knowledge required. 

English. Proficiency in English Grammar and Analysis, and 
a lipowledge of the outlines of the History of the English Lan- 
guage are required. 



Each student must further give evidence of ability to use the 
English Language with correctness and propriety in written com- 
position. 

NoU I. Whitney's Essentials of English Grammar, and Lounsbury's History of the 
English Language (Introduction and first eight chapters) are recommended for use io 
preparation. 

Bad penmanship will be regarded as a serious defect. 

Experinienffil or Observational Science* Each candidate 
must pass in one of the following subjects, and he will be expected, 
when be applies for admission, to signify in which of these subjects 
he proposes to take the examination — 

a. The elements of PAysic«; d. The elements of Botany, espec- 

b. The e1ement« of Chemistry (non- ially plant analysis, and the 

metallicelementsand their more power of accurately describing 

simple compounds) ; a given plant ; 

c. Physical Geography ; e. The elements of Physiology. 



Entrance to Preliminary Medical Course.— Students who 
wish to enter upon the biological courses preliminary to medicine, 
without reference to the degree of B. A., will be examined at en- 
trance in the following subjects : 

Eiementary Mathematics. Arithmetic; Algebra; three hooks 
of £uclid, or an equivalent amount of Geometry ; Plane Trigonometry, 
and the use of Logarithms. 

The examination in Algebra will be confined to the following : defini- 
tions and explanations of algebraical signs and terms ; addition, sub- 
traction, multiplication, and division of algebraical quantities ; ratio, 
proportion, and variation ; simple equations involving not more thnn 
two unknown quantities. 

Latin. Translation of passages from the first four books of Cssar, 
De Bello Oallieo, and from the sixth book of the ^neid ; the elements of 
Latin Grammar, especially Accidence. 

Candidates who obtain permission at least a fortnight previously, will 
be allowed to offer themselves for examination in equivalent portions of 
other Latin classics. 

English. Candidates will be examined in the whole of Lounsbury's 
History of the English Language, and will bo required io satisfy the 
examiner, by means of a written composition, of their ability to expre&s 
themselves in correct and idiomatic English, properly spelled, punctu- 
ated, and divided into paragraphs. 

Physical Geography. Guyot*s Physical Geography and Huxley's 
Physiography are recommended as text books. 

Erench and German. In addition to the above subjects, can- 
didates may offer themselves for examination in French and German ; 
those who pass will be excused from attendance upon the instruction in 
these languages during the subsequent course of study. 

The examination in French and German will test the candidate's 
knowledge of the elements of the grammar of those languages, and his 
ability to translate at sight easy passages from prose authors. 

Drawing. Some knowledge of Drawing is very desirable ; students 
who are proficient in this subject may omit it from the subsequent course. 



Special Students.— In exceptional cases, young men of col- 
legiate age, who can satisfy a committee consisting of the Presi- 
dent and two of the chief instructors that they are sufficiently 
advanced in character and attainments to be allowed the privilege, 
and that there is some good reason why they should not offer 
themselves for matriculation, may be admitted to certain classes. 
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TABULAR STATEMENT, 



I. For Matriculation. 

The matriculatioo examination Includes Greek, Latin, Algebra, Geometry, Trigonometry, and Analytic Geometry, — with the History of England and the United States, 
English, and Elementary Science. French and German may be substituted for Greek by those who wish to follow scientiflc courses. See page 90. 



II. Required Studies. 



Latin. 

18SS-4. 

(Ztoiiy, tWQ ptart), 
I. 
Liry. 
Horace. 

Prose Composition. 
Private iieading. 

II. 
(«) 
Lucretius. 
Plautus. 
Tacitus. 

Reading at Sight. 
Prose Composition. 

or (6) 
Cicero, Letters. 
Pliny, letters. 
Aulusi Gelliua. 
Juvenal. 

Reading at Sieht. 
Pruse Composuion. 
Private Reading. 

Greek. 

ISSS^ 

{Dailjf, liM> |rMr«). 

I. 
Lfsias. 
Homer. 
Euripides. 
Prose Composition. 
Private Keadiug. 

II. 
Thucydides. 
Aristophanes. 
Sophocles. 
Pruse Composition. 
Private Riding. 

Comparative Philology 
and Classical Antiqui- 
ties. 

Lectures. 



Students who hav* oom- 

Keted th« B«oe«iMrjr work 
Oermaa or Frenoh, maj 
Uk« up Mathomatiosor Uu- 
tor/. 



ElTGLISH COMPOSITIOlf. 

Emgluh Litsbatu&b. 



Physical Gboorapht. 
Akcikht Histoky. 



II. 

Mathematics. 

(Dailift two yar$y 
I. 
Conic Sections. 
Differential and Integ- 
ral Calculus. 

II. 

Theory of Equations. 

Solid Analytic Geome- 
try. 

Total Differential Equa- 
tions. 

Spherical Trigonometry. 



Physics. 



(Oailg, two tftwra), 
I. 
Elementary Mechanics. 
Sound. 
Light. 

Magnetism and Elec- 
tricity. 
Experimental Lectures. 

II. 

Application of Mathe- 
matics to Physical 
Problems. 

Quantitative Work in 
Laboratory. 

Lectures on Physical 
Astionomy. 

Private Reading— Max- 
well, Uelmhoits, etc. 



Stndtntfl who havo oom-. 
pUted tlio nooMiary work 
In German or Frenoh, may 
tako up Latin, £nf liah, or 
History. 



II. 
Okbman. 
Frsmcu. 

VI. 
Drawing. 
Vocal Cultukb. 
Physical Culture. 
Theory of Accounts. 



III. 
Chrmistry, or 
Physics, or 
Biology. 

VII. 
Cbbtain presceibbd Lectures 
IN Science and Literature. 



IV. 
Logic. 
Ethics. 
Psycholooy. 



III. 
Chemistry. 

(HatJy, <ioo iwart). 
I. 
Ifon-Metals. 
Metals. 

II. 
Chemical Philosophy. 
Analytical Chemistry. 
Chemistry of Carbon 
Compounds. 



III. Elective Studies. 

IV. V. 

Physics. Latin. 



Biology. 

{Daily f two yoort). 
I. ■ 
General Biology. 
Human and Compara- 
tive Osteology. 
Elements of Compara- 
tive Anatomy. 

II. 
(«) 
Animal Physiology. 
Histology. 
Mammalian Anatomy. 

or (6) 

Animal Morphology. 

Comparative Embryol- 
ogy. 

Mammalian Anatomy. 

Marine Laboratory 
Work. 

Stadontf who have oom- 

fdeted the neeoMary work 
n German or French, may 
take up Latin, Mathematies, 
or Italian. 



(Daily, two yats), 
I. 
Elementary Mechanics. 
Sound. 
Light. 

Magnetism, and Elec- 
tricity. 
Experimental Lectures. 

II. 

Application of Mathe- 
matics to Physical 
Problems. 

Quantitative Work in 
Laboratory. 

Lectures on Physical 
Astronomy. 

Beading — Maxwell, 
Helmholts, Kayleigb, 
Thomson, etc. 



Qhemistry. 

(Dai/y, two yeore). 
I. 
Non-Metals. 
Metals. 



n. 
Chemical Philosophy. 
Analytical Chemistry. 
Chemistry of Carbon 
Compounds. 



Students who have com- 
pleted the neoeeeary work 
in German or French, may 
take up Latin, EngUsh, or 
History. 



{Daily, two year«). 
I. 
Livy. 
Horace. 

Prose Composition. 
Private Beading. 

n. 
(a) 
Lucretius. 
Plautus. 
Tacitus. 

Reading at Sight. 
Prose Composition. 

or (6) 
Cicero. 
Pliny. 

Aulus Gellias. 
Juvenal. 

Reading at Sight. 
Prose Composition. 
Private lieading. 

IMathematiot. 

{DaUift two ytars), 
I. 
Conic Sections. 
Differential andlntegral 
Calculus. 



Theory of Equations. 
Solid Analytic Geome- 
try. 
Higher Plane Curves. 
Spherical Trigonometry. 



Students who have eom- 

Eleted the neceeeary work 
B German or Frenoh, may 
uke up £nf lish, Uistory, or 
Greek. 



VI. 

History. 

{Dailg, two yeore). 

I. 
Llvy. 
Tacitus. 
Thucydides. 

II. 
Early Church History. 
Mediaeval ICnipire. 
Growth of Muaern Euro- 
pean States. 
Renaissance. 
Reformation. 
Revolutions. 



Political Science. 

(Daily, two yeare). 
I. 
Political Economy (Ele- 
ments). 
History of Political 
Economy. 



Roman Law (Elements). 
American Constitution. 
English Constitution. 
Constitutions of Euro- 
pean States. 
International Law. 



Students who have com- 
pleted the neeeaeary work 
In German or Frenoh. may 
take up Mathematiea, a 
Laboratory study, Spaaieb, 
or Italiaa. 



Saolx of tlxe ooursesi above naixied leads to tlie degree of Baolielor of Arte. 



VII. 

English. 

{Daify, two yesre). 
I. 

Shakspeare, Chaucer, 
English Prose Writers. 

Grammatical and Rhe- 
torical Exercises. 

Elements of English 
Phonetics and Lan- 
guage Building. 

History of the English 
Language. 



Anglo-Saxon. 

Early English. 

Exercises in Style, Es- 
says, etc. 

Lectures on the History 
of English Literature. 



French.^ 

German. 

(Daily, two yeore). 
I. 
Historical Prose. 
Scientiflc Prose. 
German Classics. 
Exercises. 



Middle High German. 

German ofxvi and xvil 
centuries. 

Deutsche StilQbungen 
Prose Composition. 

History of German Lit- 
erature. 

Reading of German Clas- 



Btndents who have eoss- 
pleted the neeeMary work ia 
French, or the flret year ia 
German maj take up Mathe- 
matios, a Laborato^ oonrse, 
or History. 



Hours, 
Latin, 9-10. 
Greek, 11-12. 
P. H. E., 12-L 

Latin. 10-11. 
German, 11-12. 
Greek, 12-1. 



Chemistry. 1 
Physics. y 
Biology. J 
French, 1 

Comp. Philology I -« , 
and I **■* 

Clas8.AnUquities, I 
L. E. P., 1-2. 



Hours, 
German, 11-13. 
P. H. E., 12-1. 
Mathematics, 1-2. 

Physics, 10-11. 
Mathematics, 11-12. 
French, 12-1. 



Chemistry, 9-10. 

Physics. 

L. E. P., 1-2. 



Hours, 
Physics, 10-11. 
German, 11-12. 
P. H. E., 12-1. 

Chemistry, 9-10. 
Biology, 11-12. 
French, 12-1. 



Chemistry, 9-10. 
Biology. 
L.E.P., 1-2. 



Hours. 
German, 11-12. 
P. H. E., 12-1. 
Mathematics, 1-2. 

Chemistry, 9-10. 
Physics, 10-11. 
French, 12-1. 



Chemistry, 9-10. 

Physics. 

L. E. P., 1-2. 



Hours. 
Latin. 9-10. 
German, 11-12. 
P. H. £., 12-1. 

Latin, 10-11. 
French, 13-1. 
Mathematics, 1-2. 



Mathematics, 11-12. 
Physics ) 

or y 

Chemistry,) 
L. E. P., 1-2. 



Hours, 
Classical History, 9-10. 
German, 11-12. 
P. H. E., 12-1. 

History, 11-12. 
French, 12-1. 
PoliUcal Science, 1-2. 



Ics. ) 
listry. V 

ical Scien 



Physics. 

Chemistry. 

Biology. 

Political Science, 12-1. 

L. £. P., 1-8. 



Hours. 
Latin, 9-10. 
EnKlish, 11-12. 
P. H. E., 12-1. 

German, 11-12. 
French. 12-1. 
Physics. 1 
Chemistry, j 

English, 12-1. 
L. E. P., 1-4. 



P. H. E. means the ooune ia Fhysieal Geography, Uistory, and EacHah Literaiars. L. E. P. means ths eonrse ia Logic, Ethios, and Psychology. < Bos page 100. 

The foregoing schedule is based on the principle that a " year " of study means five weekly exercises extending, with the examinations, through the entire aoRtBaiic year. 
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DETAILED STATEMENTS AS TO THE VARIOUS STUDIES. 



STUDIES REQUIRED OF ALL. 

1. English, Undergraduate students are required to band in at appointed 
times essays on which the instructor comments. All the elements of good 
writing are considered in his criticisms, the object being not merely to 
cprrect errors but to help the student to an easy and sure mastery of ex- 
pression and form. There are also frequent meetings of a class for reading 
works by the best masters of modern English. The authors chosen during 
the past year have been Burke, Fitz-James Stephen, and Defoe. To 
illustrate more free, graceful, idiomatic styles, selections haye been read 
from Thackeray, De Quincey, Ruskin, and George Eliot. 

2. French and Oerman, Unless the entrance examination in these sub- 
jects has been passed, the student, early in his course, must learn to read 
ordinary French and German prose at sight. In many of the advanced 
studies, text-books in these languages are made use of. 

8. Physical Oeography, A short course of study, illustrated by maps 
and diagrams, will be given with reference to the wants of historical 
students, as well as of those devoted to natural history. 

4. Ancient History, Lectures and exercises are given on the history of 
ancient life, — especially on Greek and Roman Hi&tory. 

5. Logic J Ethics f and Psychology, An elementary course will be given 
in these subjects, occupying the student one year and calling his attention 
to the fundamental principles of mental and moral philosophy. 

6. Physical Culture, Vocal Culture, Drawing, and Theory of Accounts, 
All undergraduate students will pay attention to this group of subjects 
and attain that degree of proficiency in respect to them which is indis- 
pensable to a liberal education. 

Some young men come up to the university so well trained that they 
do not require further instruction in one or more of these subjects. Others 
need prolonged discipline. The university endeavors as far as possible 
to adapt its instruction in these branches to the requirements of individ- 
uals, and certificates of a reasonable amount of attention to these subjects 
must be secured before the candidate is graduated. 

7. There will also be from time to time accessory courses on historical, 
literary, and scientific subjects, so arranged that the student may be intro- 
duced to important branches of knowledge not immediately connected 
with his chosen line of work. 

MATHEMATICS. 

The undergraduate courses in Mathematics are so laid out as to give a 
general knowledge of methods (algebraic, analytic, and geometric), the 
topics studied being Theory of Equations and Determinants, Differential 
and Integral Calculus, Spherical Trigonometry, Conic Sections (with 
special reference to modern methods), Solid Analytic Geometry (Quadric 
Surfaces), the general theory of Higher Plane Curves, and Total Differ- 
ential Equations. 

The range of subjects is as wide as possible in the time allotted, only 
the fundamental principles of each (including applications) being taught, 
leaving the more complicated and technical portions to be taken after 
graduation. It is considered of more importance to teach methods than 
results, and hence great care is taken to point out the most direct and per- 
spicuous modes of treating the problems which may arise in the various 
subjects. In this way the student does not become simply expert in the 
use of a single method, but skilful in determining how ho may best solve 
the problems to which he is led, and it is this skill which will be most 
useful to him as an independent investigator. 

The one year course includes Conic Sections and Differential and In- 
tegral Calculus. 

PHYSICS. 

In Physics, during the first year, there is — 

(a). A course of three recitations a week throughout the year, including 
the study of elementary mechanics, sound, heat, light, magnetism and 
electricity. A satisfactory knowledge of plane trigonometry is demanded 
for entrance to this class. 

(6). A course of experimental lectures, two each week throughout the 
year. 

(c). Laboratory work one day each week with wHtten report. 



During the second year, there is — 

(a). A course of lectures on the application of mathematics to physical 
problems throughout the year. 

(b). Quantitative work in the physical laboratory, for not less than one 
day per week throughout the year, and complete reports will be required 
of each student. 

(e). A course of reading approved by the instractor, upon which the 
student must pass satisfactory examinations. 

Heretofore the courses of reading have embraced selections from the following works, 
one from each group being requisite : 

Sound: Helmholts. ' 

Beat : Maxwell, Wailner, Verdet, TfndalU 
EUoirieity and Magnetism: Jenkin, WQllner, Yerdet. 
Light: Wailner, Lloyd, Daguin, Jamin, Verdet. 
Cbvuerra/fon of Energy: Younians, and others. 

CHEMISTRY. 

In Chemistry, the instruction for candidates for the A. B. degree con- 
sists of daily laboratory practice, lectures, and examinations extending 
over a period of two years. Some previous knowledge of Chemistry is 
of value for students taking this course, though it is not essential. 

The object is not to give special instruction in the processes of ana- 
lytical chemistry but in the principles and facts of the science of chem- 
istry as a whole. Incidentally, of course, the methods in use in analysis 
are taken up, but not as the chief object in view. 



During the first half-year the subject of work is that which is usually 
considered under the head of Non-Metals. There are five class-room 
exercises (lectures and recitations), and four laboratory exercises of two 
hours each, weekly. The laboratory work consists in repeating the most 
instructive experiments which have been performed previously in the 
lecture-room, and in doing such other work as may serve to impress 
upon the minds of the students the matters which are discussed in the 
lectures. 

The same general plan is followed during the second half-year, the 
special subject being the Metals. Incidentally some elementary instruc- 
tion is also given in crystallography and chemical mineralogy. The lab- 
oratory work is continued in much the same way as in the first half-year. 

II. 

The methods of Analytical Chemistry play a more important part in the 
work of the second year. It is intended that the work with these methods 
shall serve mainly as illustrations of the application of the knowledge of 
chemical facts which the student has acquired during the first year. Great 
care is taken to avoid a mere mechanical use of analytical tables, the stu- 
dent being at first encouraged to devise analytical methods without aid, 
using only the knowledge which he actually possesses. 

During the first half of the second year, lectures are given on analytical 
chemistry ; and there is instruction in Chemical Philosophy, a text- book 
being used as a guide in this subject. 

During the second half of the year, there are five lectures and recitations 
weekly on the *< Chemistry of Carbon Compounds," and it is proposed in 
the future to devote some time to the laboratory study of a few typical car- 
bon compounds. 

Throughout the second year, students work in the laboratory eight hours 
weekly. 

BIOLOGY. 

Biology is especially recommended to those who intend hereafler to 
study Medicine. 

When the undergraduate enters the Biological Laboratory, he does not 
at once begin the study of Botany or Zoology, or any subdivision of these, 
but gives attention during the first year to General Biology — to acquiring 
a general knowledge of the forms assumed and the properties exhibited 
by living matter. For this purpose the student commences with the study 
of unicellular organisms; is next carried on through a series of types 
selected from the higher Fungi, the cryptogaini»tts^ and the flowering 
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plants, and ig finally made to examine thoroughly a specimen from each 
class in the animal kingdom. These types form the texts for lectures and 
recitations upon the general biological laws and phenomena which they are 
selected to illustrate; but the main work is done in the laboratory, so 
that the inbtruction has a firm practical basis, and the various technical 
terms are made intelligible through their illustration by the obsoryations 
of the student himself. Haying attained a good knowledge of a number 
of adult forms the student next takes up Embryology, the lectures on 
which are illustrated by a thorough practical study of the deyelopment 
of the chick ; that differentiation of structure and specialization of func- 
tion, which was before obseryed as higher and higher animals and plants 
were examined, he now finds repeated in the deyelopmontal history of a 
single one of the higher animals. During this preliminary course the 
student also, with the aid of a selected series of skeletons, studies the main 
facts in Comparative Osteology. In the second year of biological work 
some choice is permitted; Animal Physiology and Histology, or Animal 
Morphology, may be selected for more special study; it is hoped that 
Botany will soon be added to the list. 

This undergraduate course, while primarily designed as a stepping stone 
for those who intend to become biologists, is at the same time complete in 
Itself, and believed to be the form of biological instruction best adapted 
for those who do not expect to become either botanists, zoologists, or 
physiologists, but who desire to acquire some knowledge of the methods 
and ideas of modern biology as one of the branches of general culture 
which they select among the studies leading to the baccalaureate degree, 
or as a preparation for entering on professional study in a medical school. 



The first year's work in Biology will require, between class exercises, 
laboratory work, and outside reading, about fifteen hours weekly of the 
time of a student of average ability. 

a. Three class exercises weekly, with laboratory work, in General Biology, 

throughout the academic year. 
6. Two class exercises weekly in Human and Comparative Osteology and 

the Elements of Comparative Anatomy, throughout an academic 

year. 

11. 

A, — Physiological Division. 

In this division of the second year's course in Biology, the student 
acquires a knowledge of the microscopic structure of the tissues and organs 
of the higher animals ; he is also required to perform the simpler physio- 
logical experiments when the infliction of pain is not involved ; more 
difficult experiments or those calling for the employment of especially 
delicate apparatus are demonstrated to the class from time to time. 

a. Three class exercises weekly in Animal Physiology and Histology, with 

laboratory work, throughout an academic year. 
6. Two class exercises weekly on Mammalian Anatomy; the instruction 

in this course is accompanied by the thorough practical study in the 

laboratory of the Anatomy of a typical mammal. 

The physiological apparatus belonging to the University is unosuidly 
good and complete ; ana students who follow the above course will have 
Hotonly the opportunity of acquiring a knowledge of the methods of modern 
histological investigation, but also of the mode of using all the chief 
instruments employed in physiological research. 

The student also examinee, in great detail, the anatomy of one of the 
higher mammals, working in the same manner as a medical student on 
the human subject in the dissecting room. He thus acquires skill in dis- 
secting and a thorough practical knowledge of the structure, arrange- 
ment« and nomenclature of the osseous, muscular, vascular, nervous, and 
alimentary systems in the mammalia, so that on subsequently entering 
the dissecting room of a medical school his necessary work willbe largely 
reduced in amount, and he will be to a great extent ready to turn his 
attention at once to the technical minutias of Anthropotomy. 

Taken in connection with the other studies of the biological course, the 
two years of biological undergraduate study, consisting of the first year's 
work with Division A of the second year's work, are especially planned 
with reference to those who desire a good collegiate education before enter- 
ing on the study of medicine. In addition to 'a liberal general education, 
the course is designed to give the student, in the first place, a knowledge of 
the laws of life in general, whether exhibited in animals or plants : and 
secondly, a special knowledge of Mammalian Anatomy and Animal Phy- 




is left for the medical school curriculum. It is believed that by approach- 
ing these sciences from a general scientific standpoint, the student will be 



best prepared for the study of pathological structure and Amotion ; and 
that a great advantage will result from his being able to concentrate his 
attention on the professional applications of the biological sciences when 
he enters a medical school. 

The second year's work in Biology (Division A) will require, with 
class exercises, laboratory work and outside reading, about fifteen hours 
weekly of the time of a student of average ability. 

^.-^Morphological Division. 

a. Two class exercises weekly with practical work on Animal Morphology 
(including Comparative Embryology) from the commencement of 
the session until the end of April. 

h. As in Division A. 

e. Study at the Marine Laboratory of the University during two months, 
either after completion of the first year's course in Biology, or after 
the completion of a and b above, in the second year. 

LATIN AND GREEK. 

In Latin, candidates for the A. B. degree are required to take two years 
of class work with four courses of parallel private reading. The aim will 
be to give each student as wide a range of reading as possible in the 
literature of different periods. Special attention will be paid to Latin 
Composition, to reading Latin at sight, and to understanding Latin when 
read aloud. If any student is unable to take the courses of parallel read- 
ing, he may take additional courses of class work. 

In Greek, undergraduates are required to take two years of class work 
with four courses of parallel private reading. Special attention will be 
paid to Greek Prose Composition, to the reading of Greek at sight, and to 
understanding Greek when read aloud. If any student is unable to take 
the courses of parallel reading, he may take additional courses of class 
work. 

Cltutical Antiquiiiea, Courses will be provided treating specially of the 
customs of the Greeks and Romans, their family-life, dress, amusements, 
military organization, etc. 

Cknnparative Philology, Lectures will be given on Greek and Latin 
Grammar treated from the comparative standpoint, with an exposition of 
the fundamental principles of Comparative Philology. 

The following courses are offered for 1888-4. The work provided for 
subsequent years will be arranged on a similar scheme, although the 
books offered will be different. Examinations on the courses in Private 
Beading will be held at the end of each half-year. Class courses 1 and 2 
are to be taken as the first year's work, with la and 2a of Private Beading. 
The second year's work will consist of courses 3 and 4 with 8a and 4a of 
Private Beading. (In Latin 5 and 6 with 6a and 6a are offered as alter- 
natives). Should any student be unable to do the Private Beading in 
connection with his class work, he may take the examination on Private 
Beadings or extra courses of class work in a subsequent year. 

N. B«— One course of class work is in all cases considered the eqolTalent of two connes 
of parallel reading. 

Latin. 

1. Livy, two books* 

Four hours weekly ^ first half-year. Dr. Spieker. 
Private Beading, (la). Cicero, pro Boscio Amerino, de Senectute, de 
Aroicitia. 

2. Horace, Select Odes and Epistles. 

Three hours weekly, second haXJ-year. Dr. Spieker. 
Select Satires. 

Qnt hour weekly^ second half-year. Dr. Warren. 
Private Beading. (2a). Horace, Bpodes, and Carmen Saeculare; 
Ovid, Fasti, books i and ii. 
8. Lucretius, book v. Plautus, Miles Gloriosus. 

Seven hours in two weeks^ first half-year. Professor Morris. 
Beading at sight. 

Once in two weeks. Dr. Warren. 
Private Beading. (8a). Cicero de Natura Deorum, bk.i, de Finibus, bk. 1; 
Terence, Andria. 
4. Tacitus, Agricola, Germania, Annals, book ii. 

Four hours weekly^ second half -year. ^ Professor Morris. 
Private Beading. (4a). Tacitus, Dialogus De Oratore, Annals, bk. ill; 
Suetonius, Life of Tiberius. 
6. Select Letters of Cicero and Pliny ; Aulus Gellius. 
Three times weekly, first half year. Dr. Warren. 
Beading at sight. 

Onee weekly. Professor Morris. 
Private Beading. (5a). Cicoro «4 Atticam, book i^uintilian,book 3^^ 
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6. Juvenal, Select Satires. 

Three times weekly^ second half-year. Dr. Warren. 
Beading at sight. 

Once weekly. 
Private Beading, {fia). Martial, Select Epigrams; 

Seneca de Tranquillitate Animi and Apoco- 
locyntosis. 

7. Prose Composition. 

Weekly exercises in connection with each of the above courses, 

Greek. 

1. Lysias, Select Orations. 

Four times weekly^ first half-year. Dr. Spieker. 
Private Beading, (la). Xenophon, Hellenica, i, ii. 

2. Homer, Odyssey, ix-xii ; Euripides, Alcestis. 

Four titnes weekly, second half year. Dr. Spieker. 
Private Beading. (2a). Herodotus, Merry's Selections. 

8. Tbucydides, vii. 

FQur times weekly^ first half-year. Professor Morris. 
Private Beading. (3a). Demosthenes in Timocratem, 
4. Aristophanes, one play ; Sophocles, Philoctetes. 

Four hours weekly^ second half-year. Professor Morris. 
Private Beading. (4a). Euripides, Hippolytus ; 

Aeschylus, Septem or Persae. 
6. Prose Composition. 

Weekly exercises in connectUm with each of the above courses. 



HISTORY AND POLITICAL SCIENCE. 

The first year's work in History is directed to the study of the classic 
historians, Livy, Tacitus, and Tbucydides. Courses in the Elements 
and the History of Political Economy must also be followed. 

The field of historical study in the second year will be European His- 
tory, with especial reference to Early Church History, Mediaeval Empires, 
the Growth of Modern States, the Benaissance and Beformation, and 
Modern Bevolutions. 

In Political Science, the Elements of Boman Law, the American Con- 
stitution, the Constitutions of England and the European States, and 
International Law will be taken up. 

These studies will require not oniy the mastery of certain prescribed 
authors, or handbooks, but also an extensive course of outside reading, as 
may be recommended in individual cases, for the sake of forming habits 
of independent judgment and of acquiring, by the comparative method, 
an acquaintance with historical literature which will prove valuable in 
after-life. In connection with such reading, each student will be required 
to prepare, before graduation, at least five historical essays, satisfactory, in 
point of substance, to the instructor in History and, in point of style, to 
the instructor in English. 

ENGLISH. 

The work during the first year aims at making the student thoroughly 
and practically familiar with the resources of his native speech, both in 
language and literature. 

The choice of older authors has been dictated by the necessity of fol- 
lowing the historical method. Constant regard will be had, however, to 
living English speech, and to the best examples of it in modern authors. 
During the second year, the instruction will be mainly in the early periods 
of the language and literature. The object remains the same as during 
the first year, but an exact and fundamental knowledge of Anglo-Saxon 
and Old English will be imparted. Course B with its more general 
training may however be substituted in Anglo-Saxon for the more 
strictly language course A. 

The following subjects are offered for the next academic year : — 



Shakspeare. Chaucer. Selections from English Prose writers. 

Three times weekly. * 

Grammatical and Bhetorical Exercises. 

Once weekly. 
Elements of English Phonetics and Language Building. 

Once weekly f first half-year. 
History of the English Language. 

Once weekly, second half-year. 



II. 

Either (A) Anglo-Saxon. Ttoice weekly ^ 

or (B) Anglo-Saxon Law (Selected Texts), Antiquities, Beligion, Cus- 
toms, etc. Twice weekly, 

and (with either A or B) 
Old English. 

Twice weekly. 
Exercises in Style, Essays, etc. 

Once weekly. 
Lectures on the History of English Literature. 
Once in two weeks, 

GERMAN. 

The first year aims to give a practical mastery of the language in reading 
and writing. The principles guiding the work of the second year have 
been stated in part, above, under English. During thiiS year the study 
will be more distinctly historical, but, in certain cases, with the approval 
of the instructor, a more modern course may be selected (see below). 
Throughout the course constant attention will be paid to the synthetic 
character of German, as contrasted with the non-infiected, analytic 
English. An elementary knowledge is required for admission to the 
first year's course. 

The following courses are offered for the next academic year : — 

I. 

1. Historical Prose. 

Dahn*8 Urgeschiehie der germanischen und romanischen Volker, 
Twice weekly. 

2. Scientific Prose. 

Hodges' Sdeniific German and Humboldt in AuswafU. Twice wukly. 
8. Classics. 

Prose, one play ; Minor Poetry. Twice weekly, 
4. Exercises, with Whitney's Grammar. 
Weekly. 

II. 
6. Middle High German. 

Paul's and Weinhold's Grammars; Beading of Epic Poetry. 
Twice weekly. 

6. German of the xvi and xvii centuries. 

Brant's Narrenschiff, Luther's *»-4n den Adel,** Gryphius' Peter 
Squeniz. Twice weekly {one half -year). 

7. a. Deutsche Stilubungen. 

Monthly. 
h. Prose Composition. 

Whitney's and Paul's Grammars. Weekly. 

8. History of German Literature. 

Lectures in German, with Kluge's Deutsche NationaUitteraiur, 
Once in two weeks. 

9. Beading of German Classics (1765-1882). 

Four times weekly. 
Note.— Students bare oome choice, under the direction of the instructor, in msklng 
out courBes. Thus a first year's course may be made up of 1, 8, 4; of 1, 2, 4 ; of 2, S, 4. 
A second year's course might consist of 6, 7b, 8, with the whole of 9, first half-year, and 
two hours of 9, second half-year; of 5, 6, la, 8, and two hours of 9 ; of 6, 75, 8, 2, and three 
hours of 9 ; of 6, 7b, 8, 1, and three hours of 9. 

FRENCH. 

The undergraduate work in French is carried forward upon the fol- 
lowing schedule, during two years. 

I. 

Literary French. 

Twice weekly. 
Historical French. 

Once weekly. 
Scientific French. 

Once weekly. 
Exercises in Grammar and Composition. 

Once weekly. 

II. 

Classical French, with Exercises in Style. 

Once weekly. 
Essay Writing in Modern French. 

. Once weekly. 
Middle French (xvi century). 

Ttoice weekly, first half-year. 
Old French (xii and xiii centuries). 

Twice weekly, second half-year. 
Lectures on French Literature. 

Once in two weeks. 
General Principles of French Philology. 

Once in two weeks. 
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GENERAL STATEMENTS. 



Advlaera. 



In order that be may select his studies wisely and prosecnte 
them systematically, and in order also that he may have a friend 
to consalt in the perplexities which arise in the progress of an 
educational course, every undergraduate will, upon his entrance, 
be assigned by the President to some member of the academic 
Btafif, to whom he will go for advice and assistance, and through 
whom he will present to the Faculty any special requests. 

It is expected that every Adviser will make it his business to 
establish relations of friendliness and confidence with the students 
assigned to his care. One of his first duties will be to ascertain 
from each of them with what special intentions and wishes he has 
entered the University ; and then to give him advice as to the 
studies he should pursue, and the order in which he should attempt 
to complete them. As soon as these arrangements are made, 
the Adviser should furnish the President with a scheme of the 
work which the student proposes to complete with a view to 
graduation. 

The Adviser being thus responsible for the studies taken up 
by the undergraduate students, and for the order in which they 
are to be pursued, no instructor will receive into a class any 
student who does not bring with him written assurance that his 
Adviser has considered his course as a whole, and approves his 
pursuing such a study at that time. Before withdrawing from a 
class, the student must also confer with his Adviser and ask his 
consent. 

Instructors who are discharging the office of Adviser to under- 
graduate students, will meet from time to time for conference. 

Degree of Bachelor of Arts. 

The degree of Bachelor of Arts is conferred upon matriculated 
students who have followed any of the complete courses prescribed 
for undergraduates, and have passed the various required exami- 
nations. Students who can pass satisfactory examinations at 
their entrance in any of the required branches of the selected 
course may be admitted to advanced standing in that course and 
may thus shorten the period of their residence. Usually, three 
or four years study after matriculation will be requisite to the 
attainment of the Bachelor's degree. 

Until a candidate for matriculation has completed all the work 
required of him for matriculation, he is not permited to take up 
any of the studies required for graduation, except with the writ- 
ten approbation of the President, on the written recommendation 
of his Adviser. 

JExaminations. 

The University provides four Examinations : 

1. Preliminary, In this it is intended to ascertain, by informal 
methods varying with the peculiarities of each case, whether a 
student, who wishes to enter classes in the University, is fitted by 
age, character, and acquirements to profit by the advantages here 
offered. Candidates resident in Baltimore should call on the 
President, who will decide in each case what is the next step to 
take. To persons living at a distance blank forms of application 
will be forwarded, on the return of which properly filled out, the 
applicants will receive advice as to the expediency of their coming 
to Baltimore. 

2. For Matriculation, This regular examination is held at the 
beginning and at the close of each academic year, and must be 



satisfactorily passed by all who wish to study for the degree of 
Bachelor of Arts. It is intended to give assurance to the Univer- 
sity that such candidates have pursued successfully those studies 
in Languages, Mathematics, and Science which are recognized as 
fundamental. The examinations for entrance to the Course Pre- 
paratory to the Study of Medicine are held at the same time as 
the matriculation examinations. 

3. For the Baccalaureate Degree, The bestowal of this degree 
implies that the person on whom it is conferred has received a 
comprehensive and prolonged training in the liberal arts and in 
science, with a tendency to concentration on certain departments. 
The University is therefore particularly careful to inform itself 
thoroughly as to the progress of each student. To this end : 

(a) each Instructor is expected, in his own way, to watch 
closely the progress of his class, and to admonish those who are 
in any way behindhand or negligent. 

(6) each Instructor is required to make (at least twice in the 
academic year) a written report of the standing of each member 
of his classes ; this report being based partly on his observation 
of the work done in the lecture-room or laboratory, and partly on 
the result of formal examinations which he has conducted. 

(c) at the close of each academic year the University holds 
an examination of all classes on the studies of the year; for 
this purpose it not only avails itself of the services of its resident 
stafif of Instructors but invites the aid and cooperation of recog- 
nized specialists, as paid examiners. 

The reports of all these examinations are carefully recorded 
and preserved ; and the degree of Bachelor of Arts is conferred 
when the records show that a prescribed amount of work has been 
satisfactorily completed. 

4. For the Degree of Doctor of Philosophy and Master of 
Arts. The degree of Doctor of Philosophy and Master of Arts 
will be conferred in conformity with the following regulations : 

1. The candidate must have taken his first degree in a college 
of good standing. 

2. An interval of three years or more must have elapsed between 
his baccalaureate examination and his graduation as Doctor of 
Philosophy. 

3. He must have been accepted as a candidate by the Academic 
Council of this University one year before his final examination. 

4. He must file with the President, before being accepted as a 
candidate, a statement of the principal and subordinate subjects 
on which he desires to be examined ; and, when it is determined, 
a statement of the subject of his graduating thesis. 

5. His thesis must be submitted to the Academic Council at 
least three months before the time when he proposes to pass his 
final examinations. This thesis will be carefully examined, and, 
if it is found satisfactory, arrangements will be made for oral or 
written examinations, one or more of which must be conducted 
in the presence of the Academic Council. 

6. In exceptional cases, by special permission of the Academic 
Council, non-resident students may be examined for this degree. 
Such candidates must have been accepted at least two years before 
their final examination, and have prosecuted their studies under 
such arrangements and conditions as shall meet with the approba- 
tion of the President and Professors of this University. In other 
particulars the regulations above given will apply to these cases. 

7. The appointment to a Fellowship here is regarded as equiva- 
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TIMES OF EXAMINATION. 

Young men who desire to enter the Johns Hopkins University 
for collef^iate instrnction, either as Matrienlates, or as Students 
in branches preliminary to Medicine, or as Special Students in 
Mathematics, Chemistry, Languages, etc., are requested to pre- 
sent themselves with such introductions, written or personal, as 
they can command at the Registrar's office, on the morning of 
June 1 or 2, from 9 to 12 o'clock, when arrangements will be 
made for their examination, and information will be given in 
respect to classes, terms, lodgings, etc. Those who cannot appear 
in June may present themselves on Tuesday, September 18. 

To persons at a distance, blank forms of application will be 
forwarded, upon the return of which, properly filled out, the can- 
didates will be advised as to the expediency of their coming to 
Baltimore. 

There are two formal examinations for matriculation, the first 
from June 4 to June 8, and the second from September 18 to 
September 22, as follows : 



Jfomky, June 4. 
Aloibra, - - - - - 
OBoiuimT, . . . . 

Sunday, JuM 6. 

TKraonOMKTET, 

Aralttio GBOMmr, 

Wtdneaday^ Juns 6. 



Lattm, 
Gbuk, 



OXBMAV, 

Fbjuicb, 



T%wr9day^ Jun$ 7. 



9—12. 



9—12. 
3— « 



9—12. 
8-6. 



»~12. 
8—6. 



Friday t June 8. 



9—10.80. 

11—12,30. 

8-4.90. 



3\ieiday, Septemb&r 18. 
Alokbea, ..... 
Gboiutet, .... 

Wedntaday, StpUmber 19. 
TEioowoMrrBT, . - - . 
Akalttio Gkomktet ... 

Jlkunday, September 20. 



Latin, 
Gbbkk, 



9-12. 
8—6. 



9-12. 
8-6. 



9-12, 
.8—6. 



J^riday, September 21. 



9—12. 



GsBMAir, 

FBBNOa, 

Saturday, September 22. 

EffOLiiH .... 9—10.30. 

Hmtort, .... 11—12.30. 

NaTUBAL SOIBVOB, - - 8-^30. 



EffaiiBR, ... 

HiSTOBT, 

Katubal Scibhob, 

Candidates may offer some of the subjects at the June exami- 
nations, and the others in September. 

Students resident in and near Baltimore are advised to present 
themselves at the examination in June, so that if deficient in any 
study they may prepare themselves in it for the examination in 
September. The results of the matriculation examinations will 
be made known June 9 and September 25. 

CALENDAR. 

The present term closes Friday) June 8, 1888. 

The examinations for admission will be held June 4 to June 8, 
and September 18 to 22 as above stated. 

The next term will begin Tuesday, September 18, 1883. 

The first week is devoted to the examination of candidates for 
admission and matriculation, and to the organization of classes. 
It is expected that all the officers of instruction and government 
will be here during this period. 

Instructions will be resumed Tuesday, September 25, 1883. 

The term of instruction closes on Friday, June 7, 1884. 

There will be a brief recess at the Christmas holidays and also 
in the early Spring. 

Friday, February 22, 1884, will be observed as Commemora- 
tion Day. 

HOPKINS SCHOLARSHIPS. 

In accordance with the request of the founder of the Univer- 
sity, twenty scholarships, called the " Hopkins Scholarships," 



freeing the holders from charges fop tuition, were opened at the 
commencement of the University to young men who need this 
assistance. Probably an equal number will be annually bestowed. 

The scholarships will be distributed among such candidates, 
" from the States of Maryland (including the District of Colum- 
bia), Virginia, and North Carolina, as may be most deserving of 
choice, because of their character and intellectual promise." 

No publicity will be given to the names of those who are 
appointed or rejected, but a private announcement will be sent 
to each successful candidate. 

These scholarships may be held for four years ; but are liable 
to be forfeited because of deficiency in attainments, or of unworthy 
conduct. 

The holders of these scholarships will not be exempt from the 
special charges made in the laboratories, etc. 

Honorary Hopkins Scholarships. 

In addition to the scholarships above named, eighteen Honorary 
Hopkins Scholarships have been instituted for the encourage- 
ment of conspicuous merit among undergraduate students who 
regularly matriculate. 

Six of these scholarships will be annually offered to such can- 
didates "from the States of Maryland, Virginia, and North Caro- 
lina as may be most deserving of choice because of their charac- 
ter and intellectual promise." Two scholarships will be offered 
annually to candidates from each of the States named. 

The value of each scholarship will be $250 per annum and free 
tuition ; and in case the holder of a scholarship withdraws from 
the University, for any reason, during the course of a session, 
such part of the allowance will be paid as seems equitable to the 
executive committee. The selection of candidates will be made 
by the Board of Advisers of Collegiate Students, at the begin- 
ning of each academic year, and publicly announced as honors. 
The same person may hold a scholarship for three years, if he 
continues to show himself worthy, but the question of his reap- 
pointment shall annually be decided by the appointing board. 

Toung men who desire to offer themselves as candidates for 
these scholarships should state this fact in writing when they 
appear for examination at the matriculation in June or in 
September. The papers of such candidates will then be carefully 
scrutinized by the examiners and the appointments announced. 

CHARGES FOR TUITION, Etc. 

The charge for tuition is eighty dollars per year, payable in two 
sums, forty dollars on the first of October for the first half-year, 
and forty dollars on the first of February for the second half-year. 
The Treasurer's office is not authorized to make a deduction for 
a period less than half a year, or to make a deduction because a 
student gives only a part of his time to study, or because he belongs 
to but one class. A deposit of ten dollars is required from each 
student. There is an additional fee for material, etc., in the 
laboratories. 

Board and lodging in private houses near the University, may 
be obtained at five or six dollars, and upwards, per week. 
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ON THE OPPORTUNITIES HERE AFFORDED FOR ACQUIRING A 

COLLEGE TRAINING. 



The Johns Hopkins Uniyersitj invites attention to the oppor- 
tan! ties here afforded for acquiring a college training. 

The work which its teachers have done in the advancement 
of science, and their publications which it has encouraged, have 
diverted the attention of casual observers from the advantages 
offered in its collegiate instruction. Even the public lectures 
given bj resident and non-resident professors, have been so gene- 
rously reported in the newspapers, that they have sometimes 
appeared as the principal work, and not in their true aspect as 
courses auxiliary and subordinate to the ordinary instruction. 

The authorities h&ve always been mindful that they were called 
upon to maintain a University for the advanced education of 
youth fitted for such higher training, and they have been gratified 
to observe how soon the advantages here offered were appreciated 
in distant regions by young men who have come to Baltimore in 
considerable numbers for the prosecution of their studies. 

But from the beginning, they have held to the belief that uni- 
versity instruction depends upon collegiate; and that a good 
university must either include a college, or must be so placed 
that it can influence and attract the students of colleges 
elsewhere. Some generous person, desiring to add still greater 
attractions to the city for which Peabody, Hopkins, and Pratt 
have done so much, might well endow a college for young 
men, another might endow a college for young women ; 
and both such foundations, whether affiliated to the Johns 
Hopkins University, or independent of it, might derive extra- 
ordinary advantages from its neighborhood, and from the pro- 
fessors, the collections, the laboratories, and the other agencies 
which the university will provide. 

Collegiate instruction is properly introductory to university 
teaching ; it is elementary, formal, and disciplinary. It is largely 
devoted to the training of the intellectual powers and the forma- 
tion of habits of attention, acquisition, memory, and judgment, 
while it stores the mind with the elements of knowledge. The 
lessons to be inculcated during a college course include obedience 
to recognized authority, the performance of appointed tasks, 
punctuality in meeting all engagements, and attention to physical 
development. To acquire knowledge, to attain the arts of clear 
reasoning and fit expression, to test the capacity for different 
kinds of intellectual exertion, to develop the resolution that masters 
difficulties, and to form intellectual friendships and associa- 
tions are among the objects of a college course. Such discipline 
implies but little freedom; but restraints, if wisely adjusted, 
are found to be as welcome to the scholar as they are to the 
athlete. 

In addition to what it offers to graduates and others who are 
prepared for advanced study, this university, ever since its opening, 
has maintained instruction for undergraduate students, candidates 
for the customary degree of Bachelor of Arts. If advantages are 
offered by older institutions which cannot at once be provided in 
a new place, there are other advantages which this institution 
possesses in its freedom from restrictions, in its ample funds, and 
in its readiness to adopt those regulations which the experience of 
older institutions has proved to be desirable, though they are not 
always practicable where routine and usage have long prevailed. 



Let some of these points be considered. Of late years there has 
been much discussion respecting the proper plan of study to 
be recommended to young men who seek a liberal education. 
Much can be said in favor of prescribing one course to be followed 
by all who look towards the baccalaureate degree. Usage is in 
its favor ; so is economy ; so is the testimony of many wise men 
who have had this training and who know its value. On the other 
hand, the number of modern sciences which call for recognition 
is so large, and the attainments exacted by the various callings of 
modern society are so numerous and diverse, that it is really a 
difficult matter to decide between conflicting claims. In some 
places, freedom of choice on the part of every student is permitted; 
elsewhere, some of the studies are required of all students and 
others are optional, — the extent to which option is allowed varying 
very much ; in other places, scientific colleges are maintained by 
the side of classical colleges; and again there are institutions 
which continue to allow no choice whatever and provide but one 
course for all. 

The plan here adopted is this: — No distinction is made between 
the scientific departments and what has elsewhere been called 
'' the college proper " ; all the courses lead to one and the same 
degree (Bachelor of Arts) and are intended to be equally difficult, 
and to require an equal amount of time. The standard of matric- 
ulation, alike for all students, is higher than is common in Amer- 
ican colleges, in order that as much as possible of preliminary 
discipline may be acquired in the preparatory schools. This 
training can be readily obtained in the best schools of Baltimore, 
or with private resident teachers, and it can likewise be acquired 
in the high schools, boarding schools, and academies of other 
places. All who desire to take an academic degree are expected 
to matriculate. After doing so, they have some degree of 
choice but not absolute freedom. In accordance with parental 
advice and with the counsel of a member of the faculty who acts 
as an Adviser, every student must decide upon one of the several 
combinations of study which are offered to him. The distinctive 
features of these courses have been described upon previous pages 
of this Circular. 

Without repeating details already given, It may be said that 
the scholar who successfully goes through any one of these com- 
binations of study should during its progress have shown that he 
has at least the usual collegiate proficiency in algebra, geometry, 
trigonometry, and analytical geometry; in English, French, Ger- 
man, Latin, and Greek (unless excused in the last named subject 
to gain more time for scientific studies) ; in physics or chemistry 
or both ; and in some branches of history and philosophy. 

The time required to complete any of these courses may be three 
or four years ; or it may be less if the student comes with attain- 
ments beyond what are demanded for matriculation, or if he 
possesses unusual ability. He is not kept back by the ordinary 
class-system. He proceeds at a slower or a more rapid rate 
according to circumstances. 

It is obvious that to give efficiency to these arrangements a large 
staff of teachers is requisite. There are at present thirty-three 
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persons who take some part in the instraction of undergradaate 
stadents; and as the teaching staff is large in proportion to the 
namber to be taaght, the scholars have a corresponding advantage. 
Thej are individuallj well known to their instructors and are 
bronght into familiar relations with them, so that their various 
intellectual needs secure personal attention. 

The presence of a company of older and more advanced stu- 
dents in the university exerts a strong influence upon under-grad- 
uates. The whole establishment becomes a laboratory where 
every one is busy, and where enthusiasm in study is the predom- 
inant characteristic. Minute regulations are not often called for, 
because the interest awakened in pursuits which the scholar him- 
self has chosen, secures application and industry on the part of 
nearly all; and the few who are indifferent to the advantages 
afforded them soon drop out of the ranks. 

Personal acquaintance with one and another advanced student 
leaving our halls to assume a position of usefulness and honor, acts 
as a powerful stimulant upon those who are still in an earlier stage 
of discipline. They see what results follow devotion to study. 
Moreover the graduate students come from widely different regions, 
so that, while the aggregate attendance is not as yet very large, it 
includes men of diverse antecedents, training, and expectations, and 
leads to that knowledge of human nature and of civil society 
which comes from an acquaintance with men of very dissimilar 
circumstances. 

Professor Dunbar, Dean of the Harvard Faculty, recently made 
the following remark in respect to the influence of university 
students upon those of a college : 

....** All students in College, it is believed, feel the effect of a more 
stimulating intellectuul atmosphere, created by the presence and example 
of persons engaged in the highest pursuits. Both as regards the intellec- 
tual activity of students and the quality of the instructing body, the vig- 
orous life of the College hereafter is to be promoted most effectively by the 
building up of a broad and solid structure of University work.'' 

A still stronger, though perhaps a less obviou^ influence is ex- 
erted upon collegiate students by the certainty that their teachers 
are known in the world at larrge as contributors to the advancement 
of knowledge. The presence of a renowned professor is felt beyond 
the limited circle of those who follow his appointed lectures. All 
members of the university are influenced by his methods of inves- 
tigation and by his publications ; and the honors which he gains 
are not confined to himself alone. 

Among the minor usages which have found favor in this university 
is the employment of paid examiners, (who have had no part in 
the instruction of the classes), to set papers and mark the answers 
in special branches of study. The teacher also examines his class ; 
but when a second paper is set by the university examiner, the 
scholar is aware that his attainments are to be tested by two 
standards, — that of his instructor, with whose methods he is of 
course familiar, and that of another judge whose lessons he has 
never followed. The trial is severe, but its disciplinary influence 
is good. 

Again, the private reading of standard and classical authors is 
encouraged by the instructors in ancient and modern languages, 
history, philosophy, etc. ; — and examinations are held from time to 
time in order that the scholar may receive credit on the record 
books of the university for work which is thus carried on inde- 



pendently of the classroom recitations. Such reading is often 
found profitable in the long vacation of summer. A wider 
acquaintance with good writers may thus be attained than it is 
possible to secure in the ordinary limitations of a class; indi- 
vidual tastes may to some extent be followed in the selection of 
books, and a degree of proficiency may be acquired which will 
tend to give the student more opportunity, in term time, for work 
which can only be done in a laboratory or under a teacher's eye. 

There is one of the combination of studies above referred to 
which calls for a few special words of comment, — ^the group pre- 
liminary to medical studies. Opportunities are here afforded to 
a young man, who expects at a later day to take up the study of 
medicine, to become proficient in laboratory work while acquiring 
a knowledge of German and French and continuing his general 
education. A course is arranged in which physics for the first 
year, chemistry for the second, and the biological study of plants 
and animals for the third year, are the dominant topics. At the 
close of this course the student should have become proficient in 
a knowledge of the physical and chemical laws which anderlie the 
conditions of life ; he should have become familiar with the struc- 
ture and functions of living beings in their normal and healthy 
condition ; he should have become skilful in the use of the micro- 
scope and other physiological apparatus ; and so when he enters 
the school of medicine he should know that he has been well pre- 
pared for the study of disease and of its treatment, by a training 
in fundamental sciences, which has not only exercised his eye and 
hand but has accustomed his mind to accurate habits of observa- 
tion and inquiry. 

This combination of studies is recommended to students after 
passing the full matriculation examination, — but it has so long 
been customary in this country for the medical colleges to receive 
students without requiring of them any preliminary examination 
whatsoever, that for a time it is thought best to receive to this 
course of preliminary training students who are not at their 
admission prepared for the full matriculation. A special exami- 
nation is therefore appointed for such as wish to enter upon a 
three years' course of scientific studies, without expecting to take 
the degree of bachelor of arts. 

The authorities of the University are mindful that there are 
many persons who desire to avail themselves to a certain ex- 
tent of the advantages of a university without becoming fully 
matriculated students or candidates for a degree. So far as 
it is possible without interfering with the requirements of regular 
students and with the necessary engagements of the professors, 
the effort has been made to extend the university influence in 
this community, by lectures given in Hopkins Hall, by teach- 
ers' classes, and by occasional courses in different parts of the 
city. It may not be as well known that students who can give good 
evidence of being fitted to profit by the lessons here given are 
permitted to receive instruction in those branches which they are 
ready to pursue. There is an obvious danger in this permission, 
against which the Faculty endeavors to guard. A youth is often 
disposed to avoid that which seems to him " hard," and to choose 
an easy path ; or, sometimes, he only cares to be enrolled in a 
respectable college without having any desire to study. It is not 
for such cases that this permission is designed. Nor is it intended 
to imply that, as a general rule, the study of one or two subjects 
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18 the proper way of acquiring a liberal edncation. Nevertheless, 
experience shows that there are in every commnnity some who are 
not able, for one reason or another, to pursue a prolonged and 
systematical plan of instruction, but who have decided talents and 
are disposed to make good attainments in a more limited sphere. 
To such as these the door of the Johns Hopkins University has 
never been closed ; indeed, among/ students of this class, many 
young men of excellent ability and promise have been found, 
and some who began as ''special students" have afterwards 
matriculated and graduated with honor. 

The charges for tuition are lower than is customary in institu- 
tions of corresponding rank, being forty dollars for each half-year. 
The only additional fees are those required in the laboratories for 
materials consumed. Excellent rooms and board can be readily 
obtained in private families at moderate prices. The founder of 
the university requested that scholarships should be awarded to 
young men from Maryland, Virginia, and North Carolina who are 
found worthy, and accordingly such scholarships yielding free 
tuition are annually open to those who wish for this aid in the 
prosecution of their studies. Eighty-five persons have already en- 
joyed this advantage. The trustees have extended this privilege 
to residents of the District of Columbia. There are also a number 
of honorary Hopkins Scholarshrt)s recently instituted and described 
elsewhere. 

Parents at a distance are sometimes afraid to send their sons to 
a city. If they will take the pains to inquire they will ascertain 
that most of the temptations to which youth are exposed may be 
found in the neighborhood of country colleges as well as in large 
towns. Wherever young men are congregated they need to be on 
their guard against open as well as insidious allurements by which 
their physical, intellectual, and moral natures may be impaired for 
life ; and every right-minded teacher must feel the responsibility of 



guiding those who come under his influence in the paths of recti- 
tude. But the arrangements of the Johns Hopkins University 
are favorable to good conduct. The students become inmates 
of families in different parts of the city. They are governed 
by the social, moral, and religious influences of the homes to 
which they belong. While assembled in the university they are 
brought into constant relations with their teachers. An attractive 
library is continually open to them. There are gymnasiums, 
not very far distant, to which they may resort for physical 
culture and entertainment. There are numerous societies and 
clubs to many of which the teachers belong. All these circum- 
stances have been favorable, it is believed, not only to the pres- 
ervation of good order, but to the formation of good habits. 

The Johns Hopkins University is an unsectarian foundation. 
Like the city in which it is placed, it includes among its members 
those whose opinions and beliefs are widely divergent. But it is 
not an irreligious foundation because it assumes no distinctive 
name. It inculcates the love of truth, not only in the daily rela- 
tions of man to man, but in the defence of opinions, in the prose- 
cution of research, and in the formation of mental habits. It 
insists upon uprightness of conduct in all its members. Yet in 
accordance with the usages of other well known colleges, which 
commonly bear denominational names, it lays down no test or 
creed for the assent of students or professors. The trustees 
have expressed a desire to see the university pervaded by a 
spirit of enlightened Christianity ; the ethics taught is Christian 
ethics ; the daily religious service is Christian worship ; but the 
abundance and diversity of churches in this community make it 
quite inexpedient for the university to become identified with any 
one religious body. Its officers and students are of many denom- 
inations, and maintain the relations which their own consciences 
approve. 
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ACADEMIC STAFF, 1882-83. 



Danikl G. Oilman, LL.D., President of the University. 

A. B., 7al« Ooll«g«, ISfiS, and A. M., 1895; LL. D., Harrwd Vnlrtnltj and SL Joha'i Goll«t«> 1876 { 
ProAnor ia Tal« GoUtft, 188S-73; Fr«aid«at of fch« Ualvtriiry of Callforala, 187S-7A. 

Basil L. Gildxbslkbyx, Ph.D.,LL.D^ Professor of Greek, 

A. B.. Friaeoton OolUgo, 1819. and A. M., 1851; Ph. D., UaiTonitj of OoUtiiK«B. 1853; LL. D^ 
OoHogo of WlUiam aad Mary, 1809; FrofoMor of Orook in tho Univonltj of Virgiaia, 1896-76; 
FroliMMr of Lalia la tho Uaivenity of Tirciala. 1861-66; Alitor qTiAo Ammrieam JwtmalqfFkilr 
oioyy. 

H. Kkwkll Martin, Dr. 8a, a. H., Professor of Biology j and Director of 
the Biological Laboratory. 

M. B., UaiTonitj of Loadon, 1871, aad Dr. flo., 187S; A. B., UniTonlty of CamMdgo, 1874, aad A. 
M., 1877; Follow, aad lata Lootaror oa Natural Hiotorjr ia Chrtat OoUogo. Cambridfo; Follow of 
Uolrersity OoUofO, Loadoa; M. D. (Uoa.), Uaf roraUj of Ooorgia, 1881 ; Editor ^ atmdia from lAo 
JBioloyieai Xoboratory. 

Chablks D. Morris, A.M., Collegiate Prof essor of Latin and Greek, 

A. B., Liaoola Colloio. Oxfbrd, 1849, A. IL, aad Follow of Oriol CQUogo, Ozibrd, 1853 ; Profonor ia 
tho UalTonity of Now York. 1875-76. 

Ira Remsbn, M.D.,Pb.D., Professor of Chemistry^ and Director of the 
Chemical Laboratory, 

Collogo of tho Ciij of Now York; M.D., Gollego of Fhyitetaao aad Sargooai, N. Y., 1867; Ph.D., Ual- 
Tonity of Ootiia|OB, 1870; Profottor of Chomittry ia Williami OoUofo, 187t-76, aad prorioaily 
AMiataak ia Chomlatry ia tho UaiTonity of TtLbiagoa; Editor ^tho Amoriaom CMomioat JommmL 

Hknry a. Rowland, Ph. D., Professor of Physics, and Director of the Phys- 

teal Laboratory, 
C. E., RoBMolaor Polytoehaie laatikato, Troy, 1870; Aaoiitaat Proftiior ia tho lamo, 1872-76 ; Ph. D., 
Johaa Uopkiao Uaivorolty, 1880. 

J. J. Sylysstbr, F.R8.,D.C.L., Professor of Mathematics. 

A. M., UalTonity of Cambridgo ; F. R. 8., Loadoa aad Ediabarfh ; Gorroipoadtag Mombor, laatitako 
of Fraaoo ; Mombor, Aeadomy of Seioaeoi in Borlin, Gottingon. Naplot, Mllao, 81. Potorobarg. eto. ; 
LL. D., UniTonity of Dablia, UoiTonlty of Ediabargh ; D. C- L., Uaivorsity of Oxford ; Hoaorary 
Fellow of St. Joha's CoUogo, Cambridgo ; lata Proreuor of Mathomattei ia tho Royal MihUry Aoad- 
omy, Woolwioh; Ooploy Modaliat, Royal Sooioty, Loadoa, 1880; Editor ^ tho Amoriam Jommol </ 

Georgx W. Cable, Lecturer for the current year on English Literature. 

Hiram Corson, A.M.,LL.D., Lecturer for the current year on English 

Literature, 
Ttofowor of Aaglo-SaxoB aad EagUah LItoratara ia tha Coraall Ualrartity. 

F. Seymour Haden, F.B.C.S., Lecturer for the current year on Etchers 

and Etching, 
Follow of Royal Collago of Sargaoaa (Baglaad), 1867. 

G. Stanley Hall, Ph.D., Lecturer on Psychology 

A. B., Williami Collogo. 1867, aad A. M., 1870 ; Ph. D., Har?ard UalTorrity, 1878 ; Laetarar la HarTard 
aad Williams CoUogea. 

J. Rendel Harris, A.M., Lecturer on New Testament Greek, 

A. B., UaiToraity of Gambridgo, 187^ aad A. M., 1877 ; Follow, aad lata Laetarar aad Ubrarlaa of 
Clara CoUoga. Gambridgo. 

James A. Harrison, A M., Lecturer for the current year on English 
Literature, 

Frofoaaor of Modora Laagaag oa, Bagllah, ota.. la Waahlagtaa aad Lao UatTortlty. 

George S. Morris, A.M., Ph. D., Lecturer on the History of Philosophy, 

A. B., Dartmoath GoUoga. 1861, aad A. M.. 1861 ; Ph. D.. Uairoratty of Miehlcaa, 1861 ) Prefaaaor of 
Logio, Ethioa, aad tho History of Philosophy ia tho Ualroraity of Miehigaa. 

Charles S. Peirce, A.M., as., Lecturer on Logic, 

A. B., Harvard Uaivorsity, 18M, A. M., aad 8. B., 1863 ; of tha U. 8. Coast aad Gaodatie Sarroy. 

LioNCE Radillon, Bach. *s Ln-r., Lecturer on French Literature, 

Baoh. «a LoUras, Uaivarsitd de Fraaaa, 1833, aad Liosaali oa Droit, 1836. 

Herbert B. Adams, Ph. d., Associate in History, 

A. B.. Amhorat Collogo, 1872; Ph. D, Uaivorsity of Ualdolbflrg, 1876; EdUor ^ Unitwnt^ Siodim 
io BiMioriool and PolUieat S«io$te*. 

Maurice Bloomfield, Ph. D., Associate in Sanskrit, 
A, M., Farmaa Uaivanity, 1877; Ph. O^ Johas Uopkiai Uaivacslty, 1879. 



-, Associate in German. 



[Oa aoeoaat of tho roaigaatioa of Mr. Braadt, tho datias of this ahalr hars baaa taaponurily aasuiaai 
by Dr. Wood aad Profaasor Baddata]. 

William K. Brooks, Pb. d., Associate in Biology, and Director of the 
Chesapeake 2k>dlogical Laboratory, 

A. B., WUliams OoUaga, 1870; Ph. D., HarTard Uaivarsiky, 1875. 

William Hand Browne, M.D., Librarian, and Examiner in English. 

M. D.. Uaivorsity of MaryUad, 1880. 

Thomas Craig, Ph.D., Associate in Applied Mathematics. 

C E., La&ystto CoUoga, 1875 ; Ph. D, Johas Hopkias Uaivorsity, 1878. 

A. Marshall Elliott, A.M., Associate in Romance Languages* 

A. B., Havarford CoUoga, 1866, aad A. M.. 1878 ; A. B., Harrard Uaivarsity, 1868. 

Richard T. Ely, Ph.D., Associate in Political Economy. 

A. B., Colambia Collage, 1876, aad A. M., 1879 ; FeUow of Colaoibia College, 1876-79 ; Ph. D., UaiTaraltj 
of Hoidolborg, 1879. 

Fabian Franklin, Ph-D.* Associate in Mathematics. 

Ph. B.. Colambiaa Uaivarsity, 1869; Ph. D., Johas Hopkias Uaivorsity, 1880. 

Charles S. Hastings, Ph.D., Associate in Physics, Sub-Director of tke 

Physical Laboratory, and Lecturer on Solar Physics. 
Ph. B., Yale College. 1870, aad Ph. D., 1873; Holder of tho *« TyadaU Soholarahip ** ia Parla. U7ft. 

Habmon K. Morse, Ph.D., Associate in Chemistry ^ and Sub^Diredor of th€ 
Chemical Laboratory. 

A. B., Amherst College, 1873; Ph. O., Uaivorsity of GotUagea, 1875; laskraolor ia ChaaUsfcry al Am- 
herst CoUoge, 1875-76. 

Charles F. Raddatz, Examiner in German, 

Professor ia the Baitlaaoro City College. 

William T. Sedgwick, Ph.D., Associate in Biology. 

Ph. B., Yale College, 1877; Ph. D., Johas Hopkias Uaivorsity, 188L 

William E. Story, Pu. d., Associate in Mathematics. 

A. B.. Harrard Uaivorsity, 1871; Ph. D.. Uaiveraity of Leipai«, 1875; Tatar of Mathematias al Har- 
vard Uoiveraity, 1875-76. 

Philip R. Uhler, Associate in Natural History. 

Llbrariaa of tho Peabody lasUtata, aad Prasideat of the Marylaad Aaadomy of Salaaaas. 

MiNTON Warren, Ph. d., Associate in Latin. 

A. Bn Tafia College, 1870; Ph. O., Uaivorsity of Strassbarg, 1879. 

Henry Wood, Pb.D., Associate in English. 

A. B.. Havarford College, 1869; Ph. D., Uaiveraity of Laipsia, 1879. 

James W. Bright, Ph. D., Assistant in German. 

A. B., Lafkyetto College, 1877, aad A. M., 1880; Ph. D.. Johaa Hopkias Uaivarsity, 1883. 

R. Dorse Y Co ale, Ph.D., Assistant in Chemistry. 

Ph. D., Johas Hopkias Uaivorsity, 1881. 

Edward M. Hartwell, M.D.,Ph.D, Instructor in Physical Culture. 

A. B., Amherst College, 1873, aad A. M., 1876; Ph. D., Johas Hopkias Uaivorsity, 1881; M.D., Miami 

Medioal CoUcgo, 1883. 

Philippe B. Marcou, A.M., Assistant in French. 

A. B., Harvard Uaivorsity, 1876, aad A. M.. 1879. 

Hugh Newell, Instructor in Drawing, 

lasiraator la Drawiag la tha Marylaad lasUtata. 

Harry F. Rxid, a. b., Assistant in Physics, 

A. B., Johas Hopkias Uaivorsity, 1880. 

Edward H. Spikkbr, Ph. D., Assistant in Gruk and Latin, 

A. Bm Jabaa Hopkias Uaivorsity, 1879, aad Ph. D., 1883. 

Charles L. Woodworth, Jr., Instructor in Elocutiom. 

Amhant OoUega ; Boatoa UaivanUy Behool of Oratory, 1876^ 
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THE JOHNS HOPKINS UNIVERSITY IN ITS 
RELATIONS TO BALTIMORE. 

An Address delivered at the Seventh Anniversary of the Johns Hopkins University, 

February 22, 1883, 



Mr. President; 

Gentlemen of the Board and of the Faculty : 

I AM very sensible of the honor which has 
been done me by the invitation to take 
part in your proceedings to-day, and yet 
I have accepted it with considerable hesitation. 
The topics which are most appropriate to the 
occasion will not bear superficial treatment in 
such a presence, and it is not easy for a man 
of my intellectual habits and restricted pursuits 
to give them any other. The problems of edu- 
cation, and particularly of the higher education, 
are occupying, at this moment, not only the best, 
but the best-trained minds of the world, and 
their study and solution have become a noble 
specialty, into which the best intentions will not 
justify rash intrusion. One may be permitted to 
say that what are irreverently called "crotchets" 
are not altogether absent from even the higher 
educational atmosphere, and there is, therefore, 
the greater reason for dispensing with the crude 
speculations of desultory thinkers. 

I am not sure that it is not one of the most 
natural results of the system which this univer- 
sity represents and embodies, to force upon men 
who were educated in our American colleges of 
half a century ago, a strong and perhaps not 
very agreeable sense of the comparative short- 
comings of their own early intellectual training. 
I refer, especially, of course, to those who passed 
— at once and young, as was the custom then 
even more than now — there being opportunity for 
little else — from undergraduate life into profes- 
sional or other special and absorbing avocations. 
To the most of these I am persuaded that their 
collegiate course was chiefly valuable, as a mem- 
ory, a discipline, and an influence; and that, 
apart from these, it contributed comparatively 
little to the permanent material out of which 
their intellectual life was constructed. Of my 
own profession, I think I can safely say, that 
by far the most of them were well content, if 
they could keep alive the scholarly and classic 
tastes, which — whether the scholarship was much 
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or little according to later tests — were bred and 
nurtured in their college days, and of which no 
one knows the solace and enjoyment half so well 
as they whose minds run in one life-long, narrow 
groove, yearning, and longing, it may be, all the 



while, for something broader and better. . Face 
to face with the precise and accurate teaching 
and knowledge of to-day, the systematized and 
ceaseless investigation, the critical ordeals, the 
perpetual search after truth and its fearless rec- 
ognition when tested and established, the exact 
and scientific methods, the definite results, the 
scorn of routine and the rude questioning of tra- 
dition, which characterize the modern education — 
face to face, I say, with these, we remember our 
curricula and college examinations of the days 
gone by with feelings more or less grave, accord- 
ing to each man's sense of humor. It is not 
altogether human, of course, for the undergradu- 
ate of those timlBS to forget, or even cease to 
love, the shade where he sported with his own 
academic Amaryllis — old though she be and faded 
now — but, clearly, to the dullest perception, a new 
order of things has arisen, and a better. Whether 
it be a development, or a new species, I remember 
nothing of my college learning which would enable 
me to determine. 

There is one thing, however, which reconciles a 
man of the old dispensation to the risk of going 
beyond his depth on one of these occasions, and 
that is their total freedom from pretension. I 
have always greatly admired the quiet and unos- 
tentatious way in which the anniversaries of this 
university have been kept — instead of being what 
is commonly called "celebrated" — the notable con- 
trast between the simplicity of the announcements 
and the large and progressive results which are 
announced. This seems to me not only the natu- 
ral result of the plan and working of the uni- 
versity, and for that reason of great importance 
and significance, but very admirable in itself and 
as an example. Small things are so habitually 
called by large names among our people, and 
our little fishes — to use Goldsmith's criticism of 
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Johnson — are so apt to speak like great whales, 
that the spectacle of an institution like this, dis- 
carding superlatives altogether, and telling its 
yearly story in a quiet way, without other em- 
phasis than that inherent in the story told, is, 
to say the least of it, very edifying. One is 
almost able to flatter himself, sometimes, that 
the general tendency to public speaking, in this 
country, is something less than it once was, and 
that active elocution is not now quite so com- 
monly regarded as the natural state of man. 
But, be this as it may, the ^^tuba, mirum spargens 
somim^^ is beginning to go out of fashion as an 
accompaniment to what is worth telling, and we 
cannot but welcome, as a public service in that 
direction, every conspicuous demonstration that 
the soberer style is all-sufficient for the largest 
purposes of communication with the people. 

I alluded, just now, to my own profession — that 
of the law — and I hope that I am not disloyal to 
it in expressing my gratification that the group 
with which it is generally associated, under the 
style of "the learned professions," has ceased, 
except in common and traditionary parlance, to 
monopolize that title. Of course, I should be very 
far from feeling gratification at their being less 
learned than heretofore — if such were the case. 
What I mean to speak of, as a ground for univer- 
sal congratulation, is the fact that modern educa- 
tion has developed many other professions — all 
quite as worthy, to say the least, of being called 
" learned," and some of them involving the largest 
amplitude and variety of learning which the intel- 
lect can grasp. In speaking of these new profes- 
sions, I deal with them, not merely as groups of 
students, devoted to research and discovery, and 
"hiving thought" — which is by far too much the 
common notion of them — but as bodies of emi- 
nently practical men, whose whole objects and 
methods are practical, in the truest meaning of the 
word, and whose business and purpose it is, not 
merely to find the ore of science, but to dig it, 
and bring it to the light, and make its products 
malleable, and adaptable to all the manifold uses 
of society. No one has illustrated in briefer 
phrase than Mr. Huxley the action and reaction 
of the practical and theoretical upon each other 
in science. I refer to his observation, that while 
"all true science begins with empiricism," it is 
true science, " exactly in so far as it strives to pass 
out of the empirical stage into the deduction of 



empirical from more general truths." With the 
spread and progress of these new professions, the 
old idea of the "practical man," the simple empiric 
— uneducated for the most part, except in so far 
as the manufacturer of pin's heads may be said to 
have a pin's head education — will pass into limbo. 
New avenues will be opened into the fields of 
industrial labor and production, and it goes with- 
out saying that the soil will respond to the tillage 
in which the head is guide of the hand. Doubtless 
the practical man will not yield without a struggle. 
When Sir Robert Peel proposed to establish the 
system of penny postage, a deputation of paper 
manufacturers waited upon him with a serious 
remonstrance, in which they urged that they would 
sufifer incalculable loss, inasmuch as everybody 
would WTite upon note-paper instead of letter- 
sheets. But, precisely as the paper manufacturer 
has found that the increase of correspondence from 
cheap postage has developed tenfold his former 
trade, so the merely practical man will discover 
that the new education, which removes him from 
the place where he is dangerous or helpless except 
in his rut, will find him other occupations in which 
he can thrive, and will teach his children to tread 
the path, with knowledge, along which he groped 
in blind routine. It is most desirable, indeed, 
to have it understood that a multitude of new and 
truly practical avocations is the natural outcome 
of the new system and methods of scientific educa- 
tion. As I intimated just now, the average citizen 
has not altogether overcome the notion that a body 
of learned men, engaged in daily and laborious 
scientific research, is a sort of close corporation — 
very wise, very able, very eminent, no doubt, but 
set apart, by its nature and occupations, from the 
common uses and purposes of every-day life, and 
leaving its principal traces in the reports of " phi- 
losophical transactions." It is hard to make the 
ordinary thinker realize that the electric flame, 
which lights the whole coast-line of a continent 
with the radiance of a new sun, fresh taught to 
walk the night, was first kindled in a laboratory 
such as lies but a few paces from where you sit. 
You could ill persuade hiiu to what an extent the 
biologist has unravelled the substantial problems 
of life in all nature, and has already instructed the 
physician to answer, through their solution, the 
hourly domestic questioning of disease and remedy. 
He would be astounded to know how physics and 
chemistry walk unseen and close by his side, lend- 
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ing him their help at every step of his existence, 
and at every stage and variety of the labor which 
supports and the civilization which protects him. 
He could not easily comprehend that the abstruse 
mathematics, whose written language may be to 
him an unknown tongue, is the great vehicle of 
scientific expression and fact from world's-end to 
world's-end, almost bearing. Atlas-like, the globe 
of science on its shoulders. He little imagines 
that the philologist whom he supposes to be en- 
gaged in word-fancying and word-spelling — a 
process for which he has, himself, supreme con- 
tempt — is shedding by his labors a new and cer- 
tain light upon the history of mankind, is tracing 
the descent and relation of races and peoples, is 
separating fiible from truth, is putting tradition 
and story under cross-examination upon the wit- 
ness-stand, and fixing, even for religious inquiry 
and Biblical criticism, the certain and firm foun- 
dations of faith and dissent. 

I repeat that these things, and others like 
them, are only half realized as living and prac- 
tical truths by the average citizen who has work 
to do and children to educate, and that the new 
walks of applied science, to which the teachings of 
this university open the way, are not yet known 
and recognized as they should, and as I am sure 
they will be, among us, when men are consider- 
ing the future of those whom they love best and 
wish to serve best. I should therefore feel, as 
an humble member of this community, that I 
had done as good a day's work for it as a man 
could well do for a community to which he owes 
much, if I could help to diffuse among its people 
a thorough comprehension of what this noble 
endowment holds out to them with full hands. 

As in most American communities, it is our 
habit to educate too little. Naturally, I do not 
refer to those of our people to whom necessity 
leaves no choice or discretion, but to those who 
are able, and according to their lights are willing, 
to educate their children. Their error lies in their 
false or imperfect notion of what an education 
really means. Instead of realizing that a young 
man is most likely to fall into the vocation 
which suits him best, and to make the most of 
himself in it — after he has been taught enough 
to enable him to measure his own gifts, and has 
had sufficient scope of instruction to fit him for 
£tny one of various occupations, according to his 
tastes and opportunities — they choose or permit 



him to choose bis calling beforehand, and en- 
deavor to shape and mould what he learns to 
that and that only. Instead of his life-pursuit 
springing healthily and spontaneously like an 
indigenous plant, from those elements of a thor- 
oughly cultivated mental soil which feed it best, 
his education is made a sort of hot-bed, to force 
the plant — perhaps against nature — in advance 
of its season, into the market. For the most 
part, if a professional career is to be adopted, 
they select the law or medicine. If warned, as 
they well may be, by the largely overcrowded 
ranks of both, they distrust the future of the 
young man in either, his course is shaped, in 
the main, for some mercantile pursuit, or for 
one of the many other occupations which are 
classed under the comprehensive head of "busi- 
ness." For these it is not supposed that any 
peculiar or protracted preparation is essential, 
the chief requisite being that the victim shall 
get through early and "go ahead." The idea 
that he will be the better fitted for every and 
any calling, and especially for moving from the 
rear to the front — from the ranks to command 
— according to the development of his faculties, 
the training and discipline of his mind, his 
knowledge of things knowable and his capacity 
to apply things applicable — does not seem to 
occur to the great mass of those to whom the 
destinies of young men are entrusted. Least of 
all, does it seem to enter their minds that there 
is a score of occupations, professional in the fullest 
and practical in the most literal sense, outside 
of those called "learned," in which a careful sci- 
entific education opens the door to the highest 
usefulness and success. I say nothing of the 
value of knowledge in itself and apart from the 
returns it brings. I speak here only of its value 
in use, of the resources and capital which it fur- 
nishes, and which neither the accidents of trade 
nor the vicissitudes of fortune can impair — much 
less destroy. 

What has been said has been mainly in the 
interest of the student; but it is impossible to 
separate his interest, in these regards, from that 
of the community, or to overestimate the merely 
economical gain, to the whole country, of an 
infusion of scientific and educated labor and 
direction into all its industries and enterprise. 
It is painful to the last degree, i^^easons of> 
commercial disaster or depression, lo see how 
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absolutely without resource so large a number of 
our young men are, finding themselves deprived 
of their ordinary occupation, without knowledge 
enough of anything outside to enable them to turn 
in other directions for bread. They have pursuits, 
but really no calling. Nor is this true only of 
those who depend upon the vicissitudes of trade or 
speculation; for nothing is more certain in every 
industrial crisis than that the uneducated work- 
man is the first to feel the loss of place or the 
pressure of reduced compenscation. To those who 
may desire to make politics their profession — 
and even to the much larger number who merely 
seek political preferment — it is impossible to 
overestimate the value of those attainments, 
which enable a man to deal, in a capable and 
educated way^ with the multifarious and compli- 
cated questions of scientific theory and fact, which 
spring up at every instant in the government 
of a mighty people like ours. Politics them- 
selves are, of course, a science, and in the true 
sense one of the noblest of sciences. Practi- 
cally, however, among us, they are rather what 
is called, in our old-fashioned law-English, an 
"art or mystery;" and they are learned and 
practiced as such, but not publicly taught, that 
I am aware. The Marquis de Costa Beauregard, 
writing to Joseph de Maistre in 1789, a propos of 
the impending revolution in France, made an 
observation which has always struck me as very 
clever, in the best style of French cleverness. 
" Dogmatic opinion," he said, " should not touch 
on politics, for on that head there is no revela- 
tion." I am afraid, from some personal experi- 
ence, that the absence of revelation has not always 
prevented people from dogmatizing, somewhat 
actively, upon some political questions in this 
country ; but I still am Utopian enough to believe 
that the time is not far off, when a chair of politi- 
cal science will bo filled in every university, and 
men will be taught, in good faith, at all events, 
the radical distinction between politics and party, 
and between party and plunder. I am not very 
sanguine, however, I confess, as to the controlling 
effect of what men study at the university, in mat- 
ters of government, upon their practical political 
courses; and I remember that I could not avoid 
some mental questionings upon that point, when 
listening with great interest, a few years ago, to a 
very able discourse, in which it was discussed, on 
one of the anniversaries of this university, by a 



distinguished gentleman of great authority, who is 
present here to-day. [President White, of Cornell 
University.] When entirely convinced, upon satis- 
factory and indifferent evidence, that a single rep- 
resentative in Congress, from a district which favors 
protection, has voted openly against a protective 
tariff, because he was taught free trade at college, 
I shall be willing to qualify my modest scepticism. 
Meantime, let us believe, at all events, with the 
great English teacher whom I have already quoted, 
that the time will come, " when there shall be no 
member of the legislature, who will not know as 
much of science as an elementary school boy." 

These suggestions are presented in a loose and 
informal manner, for they belong too much to the 
commonplaces of the occasion to be offered in a 
more ambitious way. Indeed, it is because they 
are commonplaces, and yet are not understood 
and appreciated as they should be, that I have 
made them, from choice, the burden of what I 
have to say. If I could reach the ear of every 
man in this community, who has children whom 
he can afford to educate, I could not befriend him 
more, than by impressing him with a sense of the 
waste and folly of seeking for them, elsewhere, the 
instruction which is so prodigally at their service 
here. It is true that this is a university, and that 
it stands already, through its work and workers, 
in the front rank of universities. It is true that 
its great destiny, in the world of knowledge, is to 
be wrought out in its character of university. But 
it is a college as well. Its collegiate department 
is ample, its instruction thorough, its methods of 
the best. The teacher, instead of being, merely, 
as is so often the case — and as in the olden days 
he almost invariably was — a sort of circulating 
medium between the text-book and the under- 
graduate comprehension — is the companion and 
co-worker of his pupils. Surrounded in the study 
and the class-room, the laboratory and the lec- 
ture-room, with all the books and appliances 
which belong to the particular department; seg- 
regated, for the time, from all but the particular 
work and his companions in it; stimulated by 
competition, co-operation and encouragement; kept 
up to the mark by rigid, and yet wise and fair 
examinations ; with nothing lacking to his develop- 
ment that educational science can supply, through 
the liberal application of a large and beneficent 
endowment — if the undergraduate student of thi^ 
university cannot make a man of himself here, it 
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will be in vain for him to go elsewhere for his 
making. It is easy, and often useful, to criticise 
the distribution of studies in every institution ; 
and I believe there is no institution in which it is 
not habitually done, fairly or unfairly, as the case 
may be. But " dogmatic opinion " is as much out 
of place in such matters as in politics. It would 
be strange, indeed, if a new institution like this — 
scarce seven years old — were already so perfect 
in its entire organization as to be beyond criticism 
or improvement. It invites fair criticism — it 
hesitates at no change which brings improvement. 
For my own part, I cannot too heartily applaud 
the skill with which its undergraduate courses are 
distributed and the theory of their distribution — 
recognizing the eclectic principle, upon the one 
hand, by conceding the choice of studies, and yet ' 
preventing its abuse, by grouping the studies for 
selection. And then, above all, stands the univer- 
sity itself, beckoning the undergraduate on to its 
opportunities, advantages and honors. There he 
sees about him men of culture and enthusiasm, 
the graduates of other institutions, who have come 
to drink at the fountains which will flow for him 
also. All around him is labor, opportunity, life, 
progress and achievement. There is no such thing 
as standing still. The year-books of scientific 
research and discovery are filled with the results 
of what is going on around him. The men who 
lead and direct it, and they who come from a 
distance to help it on, are, many of them, world- 
famous— most of them becoming and worthy to 
become so. It seems to me that in all this there 
is everything to kindle the ambition and pride of 
the student, awaken his enthusiasm, and develop 
his powers. I can well understand that young 
gentlemen may sometimes prefer to have their 
powers developed, in their own way, at a distance 
from home and its restraints; and that what is 
called "college life" has attractions for some, which 
may outshine the allurements and opportunities of 
scholarship. But I cannot understand how it is 
that parents can take that view of the subject, 
or can believe that the shelter of the parental 
roof and the present watchfulness of parental soli- 
citude and afiection can diminish the value of the 
education which comes to their doors. Indeed, in 
the very many cases in which the question of edu- 
cation is, more or less, a question of cost to the 
parent, and he is forced or chooses to deal with 
it upon "commercial principles," it seems to me 



that he overlooks the first rule of "business," 
when he sends abroad for what he can procure, 
at least as good, on better terms, at home. 

But, quite apart from these considerations, and 
worthy to be taken into account with the best 
of them, are the relation which this university 
bears, and is destined to bear, to our city and 
the State of Maryland, and the obligations which 
are incident to that relation. A man of large 
fortune, under the impulse of large and benevo- 
lent ideas, thought proper, at his death, to dedi- 
cate an ample portion of that fortune to the 
endowment of a great university among us 
bearing his name. It was. the deliberate purpose 
of his life, and he selected, with deliberation and 
wise foresight, the agents and agencies for its 
consummation. To the best of their ability these 
trusted agents have done the work assigned to 
them, and no diflFerences of opinion, upon other 
questions, can justify a doubt that they have 
done it, thus far, well. That this university, in 
its infancy, is already a noble monument to its 
Founder is, I repeat, a fact indisputable to all 
who are even superficially familiar with the 
records of scientific and educational opinion, at 
home and abroad. What it is, in itself and as 
a monument, it is to us and ours as it is to 
him. It should be our pride, as it is his glory. 
Day by day it is growing in every element of 
usefulness, and in every force that can work for 
good. All the seeds of development are germi- 
nating and quick within it. It is not here for 
to-day or to-morrow, for this year or the next, 
but for all time — a possession forever, so far as 
human things may be. Its Founder has done 
his part. His trusted agents have done theirs. 
It is for the people at whose feet the offering is 
laid to do their part likewise. Theirs must be 
a living and active part, too, or it will be vain 
and fruitless. Neither sympathy, nor sentiment, 
nor admiration, nor praise, will suflBce. You 
had as well think of speeding a ship upon her 
voyage by wishing that the winds may blow — 
after the manner of the third ode of Horace. 
What the university needs, to make the most of 
itself — what the community needs, to make to 
itself anything of the university — is downright, 
actual, daily co-operation on the part of our 
people. They must realize to themselves what 
such an institution is worth, and can be made 
worth, to them and their posterity. They must 
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think of it growing with their growth, exploring 
and developing their physical resources, enlarging 
their minds, expanding and refining their culture 
and their tastes, bringing home to them and natu- 
ralizing every new discovery and application of 
science elsewhere, and, domiciliating, as it were, 
among them, every fresh discovery and application 
of its own. They must appreciate its value, intel- 
lectually and socially, as a centre of thought — 
the resort of students and men of learning from 
a distance — all seeking its advantages and all 
bringing something in exchange for what they 
seek. Even to-day, there is hardly a field of 
current thought into which it has not already 
invited us to enter, under the guidance of men 
who are, themselves, among the leaders of thought 
in the world. And what are we to do with all 
this benefaction? Are we to stand and look at 
the university, afar off and from below, as men 
stand in a valley or a gorge and gaze at a castle 
on a hill? You will repaember a score of Dore's 
pictures, which will tell you what I mean — the 
vivid light, above, on tower and keep, the dark- 
ness tangible beneath. Not so, I trust. I can 
imagine the stir, some morning, if the rumor 
were to run and to be true, that some galleon 
of the olden times — such as the English bucca- 
neers (known historically, by the by, as the 
"great navigators") were in the habit of plun- 
dering on their way from Mexico to Spain — 
were anchored in our harbor, with her cargo of 
ingots of silver generously placed at the service 
of our citizens. I think one might venture to 
say that the significance of such a phenomenon 
would be promptly and generally comprehended 
in all its practical aspects — that the officers and 
even the crew of that welcome vessel would be 
borne in triumph to Druid Hill Park and Bay- 
view, and all places of municipal attraction and 
delight, upon the footing of the most favored 
visitors, in the most gorgeous conveyances which 
could be provided by a liberal committee of our 
hospitable City Council. In regard to taking 
advantage of the godsend, I think probably the 
only question would be as to who should get the 
most of it. The cases of indifference or self- 
denial would hardly be numerous enough to be 
embarrassing. Yet many a galleon went to sea, 
in those old days, with less of actual counted 
treasure in her hold, than here, in money value, 
we have taken under the endowment of Johns 



Hopkins. Instead of tossing it into the air, in 
the shape of riches which make themselves wings 
and fly, he has planted it deep in our soil, so 
that it shall take root and grow. And can any 
one venture to compare the worth of his bene- 
faction, if he had scattered it in present, actual 
largess to our people — so that some of it should 
go into every man's purse — with its value, as he 
chose to make it, to us and our posterity? Think 
of the actual, material money value — the mate- 
rial, tangible, yearly product — to a community, 
of successive and growing generations of educated 
men, carrying with them into every profession 
and every department of busy and social life, 
the knowledge which fertilizes every field, and 
fructifies every industry, and makes right hands 
of all the hands of enterprise. Counted by 
dollars and cents — tested by no book but the 
ledger — the actual wealth exceeds, a thousand- 
fold, to say the least of it, w^hat would have 
come to us, if the money had been piled in one 
of our squares and been distributed to all comers, 
per capita, by the police. I put it in this purely 
economical and homely way, not to belittle the 
subject, nor by way of insinuating that our people 
are incapable of comprehending it in its proper 
statement and its loftier and nobler aspects. I 
only desire to illustrate what I mean, by showing, 
that if they were thoroughly and fully to realize 
the value of this foundation in all points of view, 
as they do realize, at sight, the value of. present 
gold, or of the venture or the speculation to 
which they see, or think they see, a golden 
lining, there would be no need of urging their 
co-operation, to knit this university with their 
proudest hopes and most active struggles for 
the prosperous future of their city and their 
State. 

A candid man must recognize, of course, that 
such co-operation, in a full and deep sense of its 
necessity and of the good that must come from 
it, cannot spring up, all at once, in a community 
whose citizens, for generations, have been accus- 
tomed to dispense too much with higher educa- 
tion and to look for what they have had of it 
to institutions at a distance. Habit and fashion 
are powerful and slow to change, in this as in 
things of lesser moment. A commercial city, 
which has been built up entirely by trade and 
its enterprises, cannot take in, upon short notice, 
all that is meant by its becoming, for the future, 
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a university town, as well. As the feudal town 
grew up around the castle that protected it, and 
the university town of old around its university, 
so the town of commerce has its own special 
centres, and with diflSculty shapes itself around 
any others. I know that I am treading, with 
unaccustomed feet, a path which is especially 
familiar to the students of institutional history 
around me; and, having been misled, in early 
life — by what I took to be the high historical 
authority of Diedrich Knickerbocker — into the 
faith {pace Dr. Adams and Dr. Freeman) that 
an American town, in its origin, is "the acciden- 
tal assemblage of a church, a tavern and a black- 
smith's shop," it is possible that I may carry my 
idea of the original nucleus and its influence 
perhaps too far. But Baltimore, I am per- 
suaded, as a matter of fact, has grown, rather 
than been added to or altered; and, in the main, 
is the same Baltimore as always, only richer, 
stronger, older, more mature. Its social traits 
and habits, the tone and temper, the manners 
and manhood of its people are, for the most 
part and happily, but little changed. It has the- 
right to be proud of them, and, speaking for 
myself as for the rest, I confess that it is quite 
as proud of them as it has the right to be. It 
is full of enterprise, in its way, and yet it clings, 
with unaltered devotion, to many of the tradi- 
tional clogs to enterprise. It is fond of being 
\vhat is called "conservative" — often forgetting 
Carlyle's maxim that the value of conservatism 
depends upon the value of the things conserved. 
It aspires to be a metropolis, and it ought to be 
and will be, though it is not yet; but it will 
become, rather than make itself such. Thus far, 
it ha'S not entirely outgrown the retail idea, that 
the judicious advertising of a thing, as a fact, 
will save the necessity of its being or becoming 
one. Can I say anything stronger as to our 
neglect of home opportunities, than that we have 
been practising vivisection upon the oyster, for 
an hundred and fifty years, without knowing, 
until told by Dr. Brooks, of the domestic affec- 
tions of that cherished mollusk, or the conditions 
upon which alone its days may be long in the 
water. We may look at any time, I fear, for some 
equally humiliating disclosure of our \vant of 
physiological acquaintance with the diamond-back 
terrapin ; although a mummy of that sacred reptile 
will be found, I am sure, in the sarcophagus of 



the prehistoric Marylander, should such ever be 
discovered. 

But pardon this trifling, for one must not dwell 
too seriously upon the shortcomings of a commun- 
ity which he cherishes and whose faults he shares, 
although he cannot, as a man, be silent in regard 
to them, when it is proper he should speak. Nor 
is it a safe thing always to be too plain spoken on 
such matters. Of this^ a conspicuous proof recurs 
to my memory. The late Mr. John P. Kennedy, 
well known in the literature of American fiction, 
and one of the most graceful and accomplished 
writers and gentlemen of his day, was rash enough 
to say, upon some public occasion, in his early 
manhood, that this community of ours was " not 
a reading community." Unhappily, at that time, 
what he said was true, which was so much the 
worse for it and for him. It so happened, in the 
course of things, that he afterwards aspired to 
public life, for which his talents and acquirements 
eminently fitted him. He was successful, more 
than once, in his ambition, but always under 
diflSculties; and I do not remember a single can- 
vass in which his name was presented, where that 
unhappy speech of his did not cling to him like 
the albatross to the Ancient Mariner. More than 
once I have myself heard it called up in judgment 
against him on the hustings; and I can testify to 
the lively indignation with which it was received, 
especially by that portion of the lieges who might 
most readily have been excused from reading, for 
the reason that they did not know how. 

But — badinage aside — this community has 
reached a stage of its progress, when it could 
no longer have any excuse, if it sought one, for 
being narrow-minded or provincial, or reckless 
of its opportunities. If it has not yet fully 
availed itself of these, so far as concerns the 
university, it is because they have not been long 
enough afforded to be familiar or thoroughly com- 
prehended; because the old paths have not been 
long enough opened and extended in the direction 
of the new ways. But the future relations of the 
State and the university are covered by a simple 
and single statement. The university is here, and 
here it will remain. If the people whose homes 
are around it should not appreciate or covet the 
gifts which it offers them, the people who do appre- 
ciate and do covet them will still come from other 
homes and seek them. There is no fear that the 
numbers of these will decrease, or that a noble 



114 



JOHNS HOPKINS 



[No. 23. 



foundation like this will cry aloud in the wilder- 
ness and no man hearken to it. For the mere 
diffusion of knowledge among mankind — if that 
w^ere all — it will matter little from what distance 
or from what quarter of the world the lamps are 
brought here to be filled and lighted. But, to us, 
it matters much whether or not we shall play the 
part of the foolish virgins. It was not merely 
for the general diffusion of knowledge that the 
university was endowed. Next the heart of its 
Founder was the prime and cherished desire, that 
the people among whom his wealth had been 
gathered, his friendships formed and the best 
years of his life usefully spent, should drink, first 
and chiefly, of the cup which he filled for pos- 
terity. It was not in his mind that they would 
turn from it or dash it from their lips. Nor, in 
what I have taken occasion here to say, nor from 
the earnestness with which it has been said, am 
I to be understood as anticipating or deeming it 
necessary to deprecate so pessimistic a result. 
Slowly, but with regular and certain progress, 
the interest of our people in this institution has 
been developing itself year after year. The in- 
creasing list of its undergraduate students dis- 
closes the significant and hopeful fact, that they 
are the sons of parents in all callings and all 
classes of life, and, in a large degree, of those 
who are most capable of passing an intelligent 
and, indeed, authoritative judgment upon the 
merit of educational systems and methods. That 
the influence of such approval and sympathy will 
diffuse itself, widely and certainly, in the course 
of time, it would be unreasonable to doubt. What 
I would impress upon our citizens — if my voice 
were worthy to be heard — is their waste of 
present time and opportunity in waiting; the 
loss, to the institution itself, of that immediate 
and happy impulse which would quicken it, if its 
halls were thronged with the ambitious youth 
and promise of Maryland, and the sympathy of 
her people were concentrated there, upon the labors 
and struggles and aspirations of their children. 
This is what I mean by the sympathy which I 
would venture to bespeak — the only sympathy 
which is practical and worth having. The longer 
it is delayed, the longer the usefulness of the insti- 
tution will lack development for local good — the 
longer, of course, the postponement of that good, 
fur those who will sit upon the banks and see 
the stream go by. 



In what has been said it has, of course, been 
understood that I have spoken as a citizen only, 
and in the interest of the community to which I 
belong. For the university, except in so far as 
it and the community are one in interest and in 
respect and duty to the Founder, I have no claim 
and could not presume to speak. But, having 
always taken the deepest interest in questions of 
public education, and having keenly felt, as well 
as constantly observed, in a long professional life, 
the need of more precise and accurate and full 
instruction, and especially scientific instruction, 
even among those whose educational opportuni- 
ties have been best, I confess to a more than 
common solicitude for the speedy identification 
of this university with the intellectual develop- 
ment and progress of our people. Without under- 
valuing, for example, the facility with which an 
alert and well-trained intellect, in my profession, 
may for the moment appropriate to itself enough 
of special scientific knowledge for the occasional 
needs of the trial-table and the examination of 
experts, and may use that knowledge with effi- 
ciency and force, I cannot but recognize it as akin 
to the painful cramming by which young gentlemen 
sometimes substitute their memory for their intel- 
ligencQ, when examinations are hovering in the 
air. And it is a dreary thing, at the best, for a 
man to be prosecuting scientific inquiry in pub- 
lic, under the primary and difficult condition of 
not going beyond his own depth. I fancy that 
the embarrassment must be equally serious to the 
medical man and the Biblical student and teacher, 
when, to use a railway phrase, they are compelled 
to take in scientific fuel at all the way-stations. 
Perhaps, though I hardly venture to suggest it, 
they may share a certain relief, in the presence 
of their patients and hearers, which we have, in 
our way, at the bar. I mean the confidence that 
if counsel happen to know little of science, the 
jury probably know less. And here it is worth . 
while to say — what I know to be true, from con- 
siderable opportunity of knowing — that the pub- 
lic would be startled, if they could realize the 
extent and depth of the ignorance of ordinary 
rudimental scientific principle and fact, upon the 
part of the great mass of those who are entrusted 
with the daily, practical application of the might- 
iest and most dangerous mechanical forces. I 
remember well the testimony of an engineman, 
who was produced as an expert in a case arising 
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out of a disastrous boiler explosion, and who 
affirmed his superior right to testify, by deposing, 
with some defiance, that he did not think any 
one knew anything about such matters, "except 
a man who had been brought up in a boiler-room." 
He ascribed the particular explosion to "the gases 
in the boiler," and when asked what gases he 
meant, he replied, with an air of triumph, " How 
can I tell? I was not inside the boiler." From 
that day's experience to the present, I have never 
ceased to regard, as one of the greatest needs of 
our State and city and one of the richest boons 
that could be vouchsafed to them, the establish- 
ment of technical schools, with all the shops, 
appliances and apparatus for thorough, scientific, 
mechanical instruction. Nor will I abandon the 
hope that some man or men, of large wealth and 
largeness of view, like Stevens, of Hoboken, will 
before long earn the lasting gratitude of this com- 
munity, and, especially, of its men of toil, by 
aflSliating some such institution with the Hopkins 
foundation. 

And this leads me to one other cognate topic, 
which I should not impose upon your patience, 
but for its important bearing upon some of the 
considerations which have already been presented. 
All that is in it is obvious enough, to any one 
who reflects, and it is worth touching, only 
because the most intelligent people, when other- 
wise preoccupied, do not always stop for reflec- 
tion. I refer to the truth — so perpetually illus- 
trated by experience — that to the attainment of 
knowledge, and especially of scientific knowledge, 
it is almost as essential that it should be pursued 
under proper guidance as that it should be pur- 
sued at all. To the generality of this observation 
there are, of course, exceptions, and none so con- 
spicuous as the few in which real genius is its own 
inspiration. But the self-made man, for the most 
part, is a very imperfect manufacture, and his 
leading characteristic is apt to be — as was cru- 
elly but most cleverly said of the late Mr. 
Horace Greeley, when he boasted of his self- 
making — that "he worships his creator." Of 
course, if he has merit and has had no choice 
but to make himself, it is impossible not to 
commend his eflforts; and it is but just to make 
allowances for his mistakes, while we regret the 
cause and provide against its recurrence. Vol- 
taire has said, in his rather compendious way, 
that "the beginning of wisdom is to know how 



to doubt." It might be said, I think, with less 
question, that the beginning of knowledge is to 
know how to begin. It is very confusing to the 
mind to start from the wrong end; and walking 
backwards is as helpless a process intellectually 
as physically. You will permit an illustration 
which I flatter myself that your philological 
classes at least will appreciate, even if you deem 
it a little remote. At a meeting of the British 
Association, in October, 1862, the contemporary 
report of proceedings in the London Athenaeum 
will show that the Rev. Dr. Mill read a very 
long and learned paper concerning the "deci- 
pherment of the Phoenician inscription on the 
Newton stone, Aberdeenshire." Having decided 
that the letters were Phoenician, the reverend 
gentlemen read the inscription backwards, from 
the right, explaining it by corresponding let- 
ters of the Hebrew alphabet. He thus made 
it out to be a votive monument, dedicated to 
Eshmin, God of Health (the Tyrian Esculapius), 
in gratitude for favors received during "the wan- 
dering exile of me thy servant" — the dedicator 
being " Han Tlianit Zenaniah, magistrate, who 
is saturated with sorrow." On its face, the mode 
of decipherment had some signs of weakness to 
even a superficial critic; and the conclusion of 
the inscription was rather illogical, at least ac- 
cording to modern experience, in which a satu- 
ration of sorrow does not usually crystallize, for 
a sick man, into a monument of gratitude to his 
physician. Dr. Mill, however, discussed the suf- 
ferings of Han Thanit at some length, speculating 
upon their cause (which, I have no doubt, was 
" malaria ") and suggesting that he appeared 
to have been a man of consular authority, who 
had commanded a fleet or ship, which had come 
to Britain; and that this and other circumstances 
pointed to the earlier period of the history of 
Tyre. 

Dr. [Mill was followed by a certain Mr. Wright 
— obviously an iconoclast of fiendish malignity — 
who said, in a quiet way, that the stone belonged 
to a familiar class of monuments. The inscrip- 
tion was written, he said, not in Phoenician, but 
in rudely-formed Roman characters, and belonged 
to a period subsequent to the withdrawal of the 
Romans from Britain. It was not easy to deci- 
pher it, he said, w^ithout some study, and the 
drawing presented was imperfect, but he thought 
he could sufficiently explain what it was,-MixLLe 
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read it thus, beginning at the left: ^^Hic jacit 
{jacet) Constantinus Jilius * * * *" followed by 
other letters easy to make out on careful exam- 
ination. It was simply the burial stone, he 
added, of some chieftain called Constantine, and 
bore his name and that of his father. It was to 
be lamented, said Mr. Wright, that Dr. Mill had 
thrown away so much learning so mistakenly. 

I have ventured to give this remarkable state- 
ment in almost literal detail, because, apart from 
its point as an illustration, it seems to me almost as 
humorous in its way, and as delightfully circum- 
stantial in its humor, as if Swift himself had 
invented it. In my limited reading, I do not 
remember to have met a thoroughly authentic 
report of any like occurrence in a learned soci- 
ety. Doubtless, many a Han Thanit may have 
been accredited to Tyre, and never found out to 
be a Roman ; but, if the incident which I have 
described is at all characteristic of the proceed- 
ings of the British Association, there may well 
be said of it, what Lord John Townshend said 
of the House of Commons, when the celebrated 
grammarian, James Harris, the author of " Her- 
mes," was taking the oaths of oflBce. You will 
doubtless recall the story. *• Who might that 
be?" said Lord John. Some one replied that it 
was Mr. Harris, " who had written on grammar 
and harmony." "Then, why the deuce," cried 
Lord John, " does he come to this place, where 
he will hear so little of either?" 

From this illustration of what learning comes 
to, when it begins at the wrong end, we may 
well point the moral of what ignorance or half 
learning will end in, if it undertakes to be its 
own guide in research. The desire to know 
being the parent of all knowledge, men con- 
stantly persuade themselves that such desire and 
the willingness to work are all that is necessary 
for the attainment of their object. How many 
industrious and worthy lives are comparatively 
wasted under that mistake — in squaring the 
circle, or such like — it , is diflficult to estimate. 
Undoubtedly, the man who looks at the sun 
through a smoked glass, may have as ardent a 
desire to understand the phenomenon which his 
rude instrument discloses, as the astronomer who 
sails his thousands of miles, to plant his tele- 
scope on some wild mountain, or . some lone 
island in mid-ocean: But not all the enthu- 
siasm which ever lifted a man's face towards 



the heavens will teach him even "the sweet 
influences of the Pleiades," or make him know 
that " the bands of Orion " cannot be loosed. 
The Chaldsean system of instruction through the 
sheepfold has gone out of vogue, and the moon 
of our nights comes down to Endymion only 
through the lenses. The sum and substance of 
all science is fact ; and the student, who does not 
know what research has already disclosed, cannot 
possibly know where the research of to-morrow 
should begin. His danger, if ill-directed or with- 
out direction, will always be, that he will soon 
forget the stake in the excitement or amusement 
of the game, and ultimately subordinate finding 
to seeking. It will be the familiar case of the 
collector, who begins with a taste or a love for 
pictures, or prints, or books, and ends with the 
uncontrollable and fruitless passion for collecting. 
To prevent the waste and abuse of intellect and 
effort, the abortive struggle, the disappointment 
and defeat, which come from imperfect teaching 
and the self-suflScient helplessness of undisciplined 
thought, is the high and special function of such 
educational authority as only a great university 
can wield. Wherefore, over and above the tend- 
ing of its own fold, I find especial reason for 
rejoicing in the standards and methods which this 
university will establish and maintain among us, 
and in all our institutions of learning, by the 
authority of its example and position, and by the 
sheer and downright force of its intellectual pre- 
ponderance. And when I speak of preponder- 
ance, it is of a superiority, not vaunted but 
frankly and generously recognized — an authority 
not less eflficient, because founded on good feeling 
and respect, and exhibited in co-operation rather 
than control. 

[^Addressing Judge Dobbin.'] — To you and me, 
Mr. President of the Board of Trustees, and to 
some of your co-workers, these things of even the 
near future, though visible enough and bright, 
have something of the light which comes to men, 
at evening, from beyond the sensible horizon 
where the earth-line fades. There is, perhaps, 
in this, some touch of sadness, but least of all, 
to one, like you, sir, who, having filled to the 
brim the measure of oflBcial usefulness and honor, 
can still give to this great work and to the ser- 
vice of the people who cherish you, the wisdom 
of age, the tempered zeal of robust and high 
convictions, and the vigor pf^ faculties jinimnaired. 
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PROGRAMMES FOR 1883-84. 



The following courses in literature and science are offered for the academic year which begins Septen^ber 18, 1883, 
and continues (with brief recesses at the holidays and in the spring) until June 7, 1884. They are open to all properly 
qualified young men according to conditions varying somewhat in each department and fully explained in other Circu- 
lars. Detailed statements as to the various subjects are given in the programmes of the departments of instruction on 
subsequent pages. A special Circular relating to College Courses has been issued. 

The Annual Register giving detailed statements as to the regulations and work of tha University will be sent on 
application. 



B. L. QILDERSLEEVE, Professor of Greek, 

(a) will direct the Greek Seminary. Twice weekly through 

the year. 
(6) will conduct a coarse of Practical Exercises in Greek. 

Twice weekly from October to January, 

(c) will interpret select tracts of Lucian. Weekly after the 
first of January, 

(d) will gi?e a course of lectures on the Syntax of the Greek Cases. 

PAUL HAUPT, Professor of the Shemitic Languages, 
will give the following courses : 

(a) Hebrew for beginners. Twice weekly through the year, 
(5) Arabic for beginners, or Ethiopic. Twice weekly 

through the year, 
(c) Assyrian for beginners. Twice weekly through the year, 
{d) Sumero- Akkadian. Twice weekly through the year. 

H. N. MARTIN, Professor of Biology. 
(a) will direct the Laboratory Work in Biology. Daily 

through the year, 
{h) will lecture on Animal Physiology and Histology. Three 

times weekly until February^ and afterwards five times 

weekly till the close of the year, 

C. D. MORRIS, Collegiate Professor of Oreek and Latin, 
will form classes in : 

(a) Thucydldes (first half-year). Aristophanes ; Sophocles 
(second half-year). Four times weekly. 

{h) Lucretius; Plautus (first half-year). Tacitus (second half- 
year. ) Four ttme^ weekly, 

(c) Greek Prose Composition. Weekly through the year, 

({?) Reading Latin at Sight. Weekly through the year, 

(e) Latin Prose Composition. Weekly through the year. 
(/) will read, with a class of undergraduates, the Homeric 

poems in Greek. 

IRA REMSEN, Professor of Chemistry. 

(a) will direct the Laboratory Work in Chemistry. Daily 

through the year, 
{b) will direct the courses of lectures to advanced students. 

(c) will lecture on General Chemistry (Non-Metals). Four 
Hmes weekly, first half year, 

(d) will lecture on the Compounds of Carbon. Four times 
weekly, second half year, 

(e) will conduct a course on the Philosophy of Chemistry. 
Weekly through the year. 



H. A. ROWLAND, Prof essor of Physics, 

(a) will lecture on Thermodynamics, Heat Conduction, and 
Physical Optics. Four times weekly through the year, 

(b) will direct a course of advanced work in the Physical 
Laboratory. Daily through the year. 

(c) will conduct meetings for the discussion of current physi- 
cal literature. Weekly through the year, 

J. J. SYLVESTER, Professor of Mathematics, 

(a) will lecture on Elliptic Functions. Twice weekly through 

the year, 
(6) will lecture on Uniyersal Multiple Algebra and Partitions. 

Weekly through the year, 
(c) will direct the Mathematical Seminary, meeting monthly 

through the year. 

H. B. ADAMS, Associate Professor of History, 

(a) will direct the Seminary of Historical and Political Science. 
Weekly through the year, 

(b) will give courses in the Sources of American Colomal 
History (first half-year), and in the Sources of American 
Constitutional History (second half-year). Weekly. 

(c) will gi?e twelve lectures on the Origin of Civilization, in 
the Introductory Historical Course. 

(d) will lecture on Early Church History, Mediaeval Empire, 
the Italian Renaissance, and the German Reformation. 
Twice weekly through the year, 

{e) will lecture in the first half-year on International Law, 
and, in the second half-year, on European and American 
Constitutions. Three times weekly, 

M. BLOOMFIELD, Associate Professor of Sanskrit. 
will give courses, daring the first half-year, in : — 

(a) Elementary Sanskrit. Twice weekly, 

(b) Advanced Sanskrit. Tunce weekly. 

(c) Introduction into the Yedic Language. Twice weekly, 

(d) Introduction into Pali or Zend. Weekly, 

(e) Introduction into the Elements of General ComparatiTe 
Grammar. 

W. K. BROOKS, Associate Professor of Morphology. 

(a) will direct, during the summer months, the work of the 
Chesapeake Zoological Laboratory, located for the season of 
18S3 at Hampton, Ya. 

(b) will lecture on Animal Morphology or Comparative Anat- 
omy. Three times weekly, from December to May. 
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HIRAM CORSON, Lecturer on English Literature. 
will gi?e a coarse of twenty public lectures on English Litera- 
ture. Three lectures weekly from January 21 to March 7. 

T. CRAIG, Associate Professor of Applied Mathematics, 
will gi?e courses in : — 

(a) Spherical Harmonics, including Bessel's and Lamp's Func- 
tions. Three times weekly y first half year, 

(b) Calculus of Variations. Twice weekly, first half year, 

(c) Mathematical Theory of Sound. Three times weekly, 
first half-year. 

(d) Partial Differential Equations. Three times weekly, 
second half-year. 

(e) Curvature and Orthogonal Surfaces. Txoice weekly, 
second half year. 

(/) Elasticity. Three times weekly, second half year. 

G. STANLEY HALL, Lecturer on Psychology. 
(during the second half-year). 

(a) will lecture on Physiological Psychology. Twice weekly. 

(6) will lecture on Psychological Theories and Ethics. Twice 
weekly. 

(c) will conduct a class in the Principles of Pedagogics. 
Weekly. 

((2) will give five public lectures on educational topics in March- 
April, 1884. 

{e) will direct the work of students engaged in special observa- 
tion and research in the field of psychical phenomena. Daily. 

J. RENDEL HARRIS, Lecturer on New Testament Greek. 

will lecture twice weekly through the year on New Testa- 
ment Greek. Special subjects — Textual Criticism ; The 
Catholic Epistles; The Shepherd of Hermas. 

C. S. HASTINGS, Associate Professor of Physics. 

(a) will conduct the minor course in Physics, including experi- 
mental lectures, recitations, etc. Daily through the year, 
{h) will give six lectures on the Theory of Errors. 

(c) will give six or eight lectures on the Theory of Optical 
Instruments. 

(d) will lecture on the application of Mathematics to selected 
problems in Physics. Weekly. 

(e) will direct the work in the laboratory of the minor and 
major course students. 

G. S. MORRIS, Lecturer on the History of Philosophy. 
(during the first half-year), 
(a) will lecture on the History of German Philosophy (Kant to 

Hegel). Three times weekly. 
(6) will directa Philosophical Seminary in the study of Spinoza's 

Ethics. Twice weekly, 
(c) will conduct a course in Ethics for undergraduates. 
{d) will give four public lectures on the Ethics of Social 
Relations. 

H. N. MORSE, Associate Professor of Chemistry. 

(a) will assist in directing the Laboratory work of the under- 
graduate students in Chemistry. 

{b) will lecture on Analytical Chemistry. Three times weekly, 
first half year. 

(c) will lecture on General Chemistry (Metals). Daily, second 
half year. 



C. S. PEIRCE, Lecturer on Logic. 
(a) will give forty lectures to graduate and special students on 

General Logic. 
(6) will give special courses or private lessons upon any branch 
of Logic, in which graduate or special stadents may desire 
instruction. 

L. RABILLON, Lecturer on French Literature, 

will meet a class, weekly, for the purpose of reading and in- 
terpreting French classical writers, and will give special in- 
struction in French conversation and composition. 

W. E. STORY, Associate Professor of MathemcUics. 
will give courses in: — 

(a) Advanced Analytic Geometry and Non-Euclidean Geom- 
etry. 'JTiree times weekly through the year. 

(b) Mathematical Astronomy. Three times weekly through 
the year. 

(c) Higher Plane Curves. Turice weekly through the year. 

(d) Conies. Twice weekly through the year. 

M. WARREN, Associate Professor of Latin. 

(a) will direct the Latin Seminary. Twice weekly through 

the year. 
(6) will give during the first half-year a course of lectures on 

Latin Palseography. 

(e) will lecture during the second half-year on Latin Epi- 
graphy and will conduct a series of weekly exercises in the 
interpretation of Latin Inscriptions. 

will form classes for undergraduates in : 

{d) Select Letters of Cicero and Pliny ; Aulns Gellius. Three 

times weekly, first half-year, 
{e) Juvenal, Select Satires ; Horace, Select Satires. Four 

times weekly, second half-year. 
(/) Latin Prose Composition. Weekly through the year, 
{g) Reading Latin at sight. Once in two weeks through the 

year. 

W. HAND BROWNE, Examiner in English. 

(a) will receive and correct such essays as may be submitted to 
him by any member of the graduate or undergraduate 
courses. 

(b) will read with a class of undergraduates selections from 
English literature with critical and historical comments. 
Twice weekly through the year. 

(c) will read with a class Shakespeare's Hamlet, and Selections 
from English Prose since Bacon. Twice weekly through 
the year. 

A. M. ELLIOTT, Associate in the Romance Languages. 

(a) will give advanced courses in the Romance Languages (in- 
cluding Anglo-Norman French, Proven9al, Romance Dialects, 
Comparative Grammar of the Romance Languages, Ladinian 
Idioms, and Wallachian). Daily through the year. 

(b) will lecture on French Philology and French literature of 
the Middle Ages. Forty lectures. 

R. T. ELY. Associate in Political Economy. 
(a) will conduct the advanced course in Political Economy. 

Three times weekly through the year, 
{b) will give ten lectures upon American Taxation, with ea- 
pecial reference to Cities and States.^^^j |^y v:j005i^ 
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(c) will gi?e four lectures on English Socialism. 

(d) will give courses in the Elements of Political Economy, 
and the Historical Systems of Political Economy. Daily 
through the year, 

F. FRANKLIN, Associate in Mathematics. 
will give courses in : — 
(a) Differential and Integral Calculus. Three times weekly 

through the year. 
(6) Total Differential Equations. Twice weekly through the 

year. 

(c) Determinants and Theory of Equations. . Three times 
weekly, first half-year. 

(d) Solid Analytic Geometry. Three times weekly, second 
half-year. 

(c) Dynamics of a Particle. Twice weekly, second half -year. 

J. F. JAMESON, Associate in History. 

(a) will gi?e a series of lessons on Historical Geography, based 
on the study of the physical features of distinct regions. 

(h) will teach French and English History. Three times 
weekly through the year. 

{q) will teach a class in the History of the English Constitu- 
tion. Weekly through the year. 

(d) will teach a class in the History of Greece and Rome. 
Twice weekly through the year. 

C. F. RADDATZ, Examiner in German. 

W. T. SEDGWICK, Associate in Biology. 
will conduct courses in : — 

(a) General Biology. Three times weekly, October to April. 
(6) Embryology of the Chick. Four times weekly, April and 

May. 
(c) Plant Analysis. Twice weekly, April and May. 

Q. H. WILLIAMS, Associate in Mineralogy. 
(a) will lecture on General Mineralogy. Three times weekly, 
first half-year. 



(b) will lecture on General Geology. Three times weekly. 
second half-year. 

(c) will direct the practical work in Mineralogy and Pet- 
rography. 

H. WOOD, Associate in English. 

(a) will conduct courses in Anglo-Saxon, Early English, and 
Chaucer. Daily, through the year. 

{b) will conduct a series of Grammatical and Rhetorical Ezer- 
cises in English. Through the year. 

(c) will lecture on the elements of English Phonetics and Lan- 
guage Building. Weekly, first half-year. 

R. D. COALE, Assistant in Chemistry. 

will assist in directing the work of the beginners in the Chemi- 
cal Laboratory. 

H. W. CONN, Assistant in Biology. 
will teach the classes in Osteology, Human and Comparative, 
and in Mammalian Anatomy. 

H. H. DONALDSON, Demonstrator of Physiology. 
will direct the practical work of the undergraduate classes in 
Physiology and Histology. 

E. M. HARTWELL, Instructor in Physical Culture. 
will direct the instruction in Physical Culture. 

0. LUGGER, Assistant in Biology. 
will have charge of the Museum of the Biological Laboratory. 

H. NEWELL, Instructor in Drawing. 
will give instruction in free hand and mechanical drawing, 
after 1 o'clock p. m., daily through the year. 

E. H. SPIEKER, Assistant in Oreek and Latin. 

will teach undergraduate classes in Greek and Latin. 

C. L. WOODWORTH, Instructor in Elocution. 
will give instruction in Vocal Culture, daily through the year. 



SPECIAL LECTURES ON EDUCATIONAL TOPICS. 



PRELIMINARY ANNOUNCEMENT. 

I. For Advanced and Graduate Students. — A course of lec- 
tures will be given to members of the University on topics relat- 
ing to instruction in the higher institutions of learning. They will 
be informal lectures, connected only by the general purpose of 
helping advanced students who are looking forward, more or less 
definitely, to the work of teachers, to become familiar with the 
principles and methods followed by other persons, and with the 
results which have been obtained in different types of educational 
establishments. 

1. The Present State of University and Collegiate Instruction in this 

country, by D. C. Oilman. 

2. Recent Observations on Educational Foundations in Europe, by D. 

0. GiLMAN. 

3. Natural and Ethnic History of Arithmetic, by J. J. Sylvestkk. 

4. The Educational Value of Grammar, by B. L. Gildkrslkkve. 

6. The Future Sphere of Classical Philology, by B. L. Gildkrslkevk. 

6. Educational Value of the Study of Chemistry, by Ira Kemsen. 

7. What to Teach in Biology, by H. Newell Martin. 

8. One Lecture by H. A. Rowland. 

9. The Observational Element in Mathematics, by C. S. Peirce. 
10. The a priori Element in Physics, by C. S. Peirce. 

II. The naive in Education, by H. Wood. 



12. Modern Methods in the Study of History, by H. B. Adams. 

13. Methods of Comparative Philology as pursued to>day, by M. Bloom- 

field. 

14. The New Impetus given to the Study of Latin by the application 

of the Historical Method and by the study of Inscriptions, by 
MiNTON Warren. 

15. Hygiene in Collegiate Training, by E. M. Hartwell. 

16. Rhythm and Education, by G. Stanley Hall. 

17. The Educational Value of Specialization and Original Work, by 

G. Stanley Hall. 

18. On the Uses of Libraries in Education, by B. C. Oilman. 



II. For Matriculated Students. — A coarse specially designed 
for college students will also be given. 

1. On the Choice of a Profession, by D. C. Oilman. 

2. On the Light which Biography throws on College Life, by D. C. 

Oilman. 
8. On Reading as an Auxiliary to Study, by W. Hand Browns. 
4. On the Right Use of Translations, by C. D. Morris. 
6. On Historical Fiction, by H. B. Adams. 

6. On the English Universities, by J. Rendel Harris. 

7. On Recreation, by E. M. Hartwell. 

8. On Mental Hygiene, by G. Stanley Hall. 

9. On Science Work, by Ira Remsen. 
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MATHEMATICS. 



PROGRAMME FOR 1883-4. 



LECTURES, ETC. 

first half-year. 

Professor Sylvester : 
Elliptic Fanctions. 

Twice weekly. 
irni?ersal Multiple Algebra. 

Once weekly. 

Dr. Story: 
Advanced Analytic Qeometrj. 

Three times weekly. 
Mathematical Astronomy. 

Three times weekly. 
Higher Plane Carves. 

Tv:iee weekly. 
Conies. 

Twice weekly, * 

Dr. Craiq: 
Spherical Harmonics (inclading BessePs and Lamia's 

Functions). 

Three times weekly. 
Calculus of Variations. 

Ttoxce weekly. 
Mathematical Theory of Sound. 

Three times weekly. 

Dr. Franklin : 
Differential and Integral Calculus. 

Three times weekly. 
Determinants and Theory of Equations. 

Three times weekly. 
Total Differential Equations. 

Twice weekly, 

second half-year. 
Professor Sylvester: 
Elliptic Functions (continued). 
Twice weekly. 

Universal Multiple Algebra (conitnued) and Partitions. 
Once weekly. 

Dr. Story : 
Advanced Analytic Geometry (continiied) 

and Non-Euclidean Geometry. 

Three times weekly. 
Mathematical Astronomy (continued). 

Three times weekly. 
Higher Plane Curves (continued). 

Twice weekly. 
Conies (continued). 
Twice weekly. 

Dr. Craio : 
Partial Differential Equations. 

Three times weekly. 
Curvature and Orthogonal Surfaces. 

Twice weekly. 
Elasticity. 

Three times weekly. 
Db. Franklin : 
Difi'erentiQl and Integral Calculus (contintied). 

Three t*m€S weekly. 
Total Differential Equations (continued). 

Twice weekly. 
Solid Analytic Geometry. 

Three times weekly. 

Dynamics of a Particle. 
Twice weekly. 

Undergraduate Courses. 

l^OTE. — In the first year of the undergraduate courses, the student 
will take up Conic Sections and the Calculus. In the second year, The- 
ory of Equations, Solid Analytic Geometry, Spherical Trigonometry, and 
either Total Differential Equations or Higher Plane Curves. Those who 
elect Physics as a principal suhject of study will take up Differential 
Equations. 



MathetnaHctU Sodefy. 

The Mathematical Society, composed of the instructors and 
more advanced students, will meet monthly as heretofore, under 
the presidency of Professor Sylvester, for the presentation and 
discussiou of papers or oral communications. 



WORK OF THE PAST YEAR, 1882-3. 



COTJBSES GIVEN. 

Professor Sylvester : 

Theory of Substitutions. Twice weekly, first half-year. 
Theory of Partitions and of Mean Values. TSoice weekly ^' second half' 
year. 

Dr. Story : 
Analytic Geometry (Advanced Course). Three times weekly ^ first 

half-year; twice weekly ^ second half-year. 
Higher Plane Curves. Three times weekly^ first half-year. 
Conic Sections. Three times weekly^ second half-year. 
Quaternions. Three times weekly^ second half-year. 

Dr. Craig : 

Elliptic Functions. Three times weekly, first half-year. 

Definite Integrals. Twice weekly ^ first half-year. 

Mechanics. Three times weekly^ first half-year. 

Calculus of Variations. Twice weekly^ first half-year. 

Partial Differential Equations. Twice weekly ^ second half-year. 

Elliptic and Theta Functions. Three times weekly^ second half-year. 

Hydrodynamics. Three times weekly ^ second half-year. 
Dr. Franklin: 

Determinants. Daily^ during October, 

Differential and Integral Calculus. Daily, first half-year. 

Solid Analytic Geometry. Three times weekly ^ first half-year. 

Theory of Equations. Three times weekly^ second half-year. 

Total Differential Equations. Three times weekly^ second half-year. 

Statics. Three times weekly^ second half-year. 



List of Papers Read at the Mathematical Society. 

E. Barmks. — Note on the strophoids. 

E. W. Davis. — On the maximum value of a certain determinant ; note 
.on bi nodal quartics. 

W. P. DuRfJCB. — On the tabulation of symmetric functions; 

G. S. Ely. — On a geometric locus; on the numbers aM.fi which occur in 
connection with the proof of Staudt's theorem concerning Bernouilli's 
• numbers; on the divisions of Euler's numbers. 

F. Franklin. — On Crocchi's theorem ; on the expression for the volume 

of a tetrahedron in terms of its edges ; on partitions ; on the value of 
Euler's constant. ^ 

A. S. Hathaway. — On the equation of a curve referred to a maximum 
inscribsd triangle ; a proof of a theorem of Jacobi, by correspon- 
dence. 

O. H. Mitchell. — Note on conic sections. 

C. S. Pjeirce. — On a class of multiple algebras. 

"W. E. Story. — On measurement in non -Euclidean geometry; on the 
non-Euclidean theory of conies; a remark on Farey series; on 
the number of intersections of curves drawn on quadrics ; on the 
number of intersections of curves drawn on a given ruled surface. 

J. J. Sylvester. — On certain successions of integers that cannot be 
indefinitely continued; on Crocchi's theorem; on a fundamental 
theorem in the new method of partitions ; proof of a well-knnwn 
development of a continued proauct in a series; on the number of 
fractions in their lowest terms whose numerators and denominators 
are limited not to exceed a certain number; on a general theorem 
in partitions ; on a theorem in the Fundamenia Aova; on Farey 



Three numbers of the fifth yolnme of the Amertoan Journal 
or Mathbmatios have bien issued during the academic year, 
and the concluding number of the volume \y^ press andr will 
shortly appear. Digitiz ed by Vn O O Q iC 
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PHYSICS. 



PROGRAMME FOR 1883-84. 



I. Minor Course. 

This course, which will be coDdacted bj Dr. Hastinqb, embraces 
experimental lectures, recitations, and examinations, five times a 
week thronghoat the year, with one half-daj each week given to 
laboratory work. The subjects taken np will include Mechanics, 
Acoustics, Optics, Light, Heat, Electricity, and Magnetism. 

Thia course precedes the study of Chemistry and Biology as taken by 
the students in the course Preliminary to Medicine. A knowledge of 
Plane Trigonometry is essential for admission to the course. 



II. Advanced Courses. 

Paofsbsob Rowland: 

1. Thermodynamics, Heat Conduction, Physical Optics. 

Four leeturea weekly, 

2. Meetings for the Discussion of Current Literature. 

Weekly. 

Db. Hastinqs: 

3. Theory of Errors. 

Six lectures, 

4. Application of Mathematics to Selected Problems in 

Physics. 
Lectures weekly, 

5. Theory of Optical Instruments. 

Six or eight lectures, (This course, announced for the last year, 
was omitted by reason of Dr. Hastings's absence.) 

6. Courses of Selected Readings in Physics by the students, 

with examinations. 
Heretofore these have embraced selections from the following works, 
one from each group being requisite : 
Sound: Helmholtz. 

Heat: Maxwell, Wullner, Verdet, Tyndall. 
Electricity and Magnetism: Jenkin, Wullner, Verdet. 
Light: Wullner, Lloyd, Daguin, Jamin, Verdet. 
Conservation of Energy: Youmans, and others. 

Db. Gbaig : 

7. Mathematical Theory of Sound. 

Three times weekly ^ first half -year, 

8. Spherical Harmonics. 

Three times weekly^ first half -y far, 

9. Partial Differential Equations. 

Three times weekly^ second half-year. 

III. Laboratory Work. 

The Physical Laboratory is furnished with apparatus pur- 
chased from the best European and American makers, selected 
with special reference to investigations, and especially valuable for 
researches in electricity, magnetism, light, and heat. The labo- 
ratory will be open for work, under the direction of Professor 
Rowland and Dr. Hastings, daily through the year. 



Experiments will be made during the coming year with a 
view to aid in establishing an international unit of electri- 
cal resistance. The experiments will be carried on, under the 
direction of Professor Rowland, with an appropriation from the 
goyernment of the United States. The results will be communi- 
cated to the International Commission of Electricians, meeting 
in Paris. 



NoTx. — Candidates for the degree of Ph.D., who take Physics as a 
principal subject will be expected to attend Professor Rowland's lectures 
for at least two years ; to work not less than two years in the laboratory 
or to show such attainments in the mathematical theories of Physics as 
may be regarded as an equivalent; to exhibit a familiarity with a selected 
group of subjects, such as are treated by the following authors : 

History : Poggendorff, Grant (History of Physical Astronomy) ; 

Mechanics: Kirchhoff, Thomson & Tait, Poisson, Duhamel, Jacobi, 
Peirce, Resal, Eouth, Newton, and (on special topics) Riemann, 
Beer, and Lam6 ; 

Sound: Bayleigh, Helmholtz; 

Optics: Fresnel (special memoirs), Billet, Verdet, Gauss (Diop- 
trische Untersuchungen), Toung, Helmholtz (Physiologische Op- 
tik); 

Heat: Clausius, Bankine, Verdet, Buhlmann, Briot, Fourier; 

Electricity and Magnetism: Maxwell (complete treatise). Faraday, 
Wiedemann, Mascart, De la Bive, Thomson (papers on Elec- 
tricity and Magnetism). 

Such candidates will also be required to present a thesis upon some 
subject in that branch of Physics upon which they have been especially 
engaged. 

[Further notices on this subject are postponed until the return of Dr. Hastings]. 



WORK OF THE PAST YEAR, 1882-83. 



The rooms devoted to the Physical Laboratory have been open 
daily for the prosecation of advanced stady and research, nnder 
the direction of Professor Rowland and Dr. Hastings. 

Daring the year original investigations in the following sabjects, 
among others, have been carried on : 

On the photography of the spectrum by means of the concave grating. 

[The photographs of the spectrum so far made extend down to B, the 
original negatives being about f the scale of Angstrom's map from B to 
b. equal to Angstrom's from b to G and 1} Angstrom's from G to tbo 
extreme ultra violet. They show 150 lines between the fl lines and 
give the 1474 and b^ and b^ widely double, and the E line indistinctly 
double]. 

On the determination of the B. A. unit of electrical resistance in abso- 
lute measure. 

On the determination of the specific resistance of mercury. 

On the variation of the specific heat of water with the temperature. 

On the relative wave lengths of the lines of the spectrum by means' of 
the concave grating. 

On the effect of difference of phase in the harmonics on the timbre of 
the sound. 

On the variation of the magnetic permeability of nickel by change of 



temperature. 
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Advanced stadents have also takeu part in meetings weekly, 
for the reading and discassion of the current physical joarnaU. 

Lectures have been given by Professor Rowland on Electricity 
and Magnetism, four times weekly through the year. 

The work of a part of the students has been guided by Dr. 
Hastings. The major course has included lectures, weekly 
through the year, and daily work in the laboratory, especially on 
Wednesdays. The minor course in General Physics has included 
instruction daily through the year in Elementary Mechanics, 
Acoustics, Heat, Magnetism, Electricity, and Light, and a weekly 
exercise in the laboratory under Dr. Hastings and Mr. Reid. 



The course in Oeneral Physics was directed during the latter 
part of the academic year by Mr. J. Rendel Harris. 

Professor Rowland, with the consent of the Trustees, visited 
Paris, in October, 1882, as one of the delegates for the United 
States government to the International Commission of Electri- 
cians, which was assembled under the auspices of the French 
government. 

Dr. Hastings received from the Trustees leave of absence after 
March 1, in order that he might be one of a party sent out by the 
government of the United States to observe on the Caroline 
Island the solar eclipse of May 6. 



CHEMISTRY. 



PROGRAMME FOR 1883-84. 



The courses in Chemistry are intended to meet the wants 
(1) of graduates who make Chemistry their specialty, or who 
select it as their subordinate subject for the degree of Doctor of 
Philosophy; (2) of undergraduate students who study Chemistry 
for general training ; (3) of special students who for good reasons 
have neither received a bachelor's degree nor matriculated at this 
university. The minor and major courses are designed mainly for 
undergraduates, though graduates and special students who have 
not done an equivalent amount of work will be required to follow 
such portions of these courses as may seem desirable. 

I. Advanced Work. 

1. Laboratory Work. 

Most of the work of advanced students is carried on in the 
laboratory, which will be open to them daily, except Saturday, 
from 9 a. m. until 5 p. m. The work will be wholly under the 
direction of Professor Remsen. 

The object in view is to make thorough chemists who shall be not only 
skillful workers, but, as far as circumstances will permit, clear thinkers. 
The reading of the journals of Chemistry is encouraged, and to some extent 
made obligatory, and oral reports on the articles read are required* The 
attempt is made to familiarize the students, as far as possible, with the 
whole range of chemical literature. 

2. Lectures. 

Advanced topics will bo treaj^d in lectures which will be given two or 
three times weekly. Professor Remsen will direct these lectures and will 
give a number of them, but some will be given by the Fellows and other 
advanced students. They will be mainly historical in character, with the 
object of showing upon exactly what foundation many of the most impor- 
tant conceptions of chemistry rest. This work, while serving to familiar- 
ize students with chemical literature, is intended also to aid them in 
acquiring the art of presenting subjects in the form of lectures before 
audiences. All those who look forward to the careers of teachers of 
chemistry will be required to take active part in the exercises. 



IL Minor Course. 

This course occupies a year, and consists of laboratory work 
and lectures or recitations. 

Ist Half' Year : General Chemistry ; Non-Metals. 

Leeturea and recitations daily except Saturday, 

Laboratory Work. 
Four times weekly, 2-4 p, m. 

2d Half' Year: General Chemistry; Metals. 

Leeturee and recitations daily except Saturday, 

Laboratory Work. 

Four times weekly ^ 2-6 p. m. 

IIL Major Course. 

This course requires two years' work. The first is the minor 
coarse just described. The second is as follows : 

l9t Half' Year : Analytical Chemistry. 

Lectures and examinations three HmM weekly. 

Philosophy of Chemistry. 
Once weekly. 

Laboratory Work. 
Daily except Saturday, 2-6 p. m. 

2d Half 'Year: Chemistry of the Compounds of Carbon. 

Lectures and examinations daily except Saturday, 

Philosophy of Chemistry. 
Once weekly. 

Laboratory Work. 
As abave^ continued, 

IV. Applied Chemistry. 

Arrangements will be soon made for work in Applied Chem- 
istry, as for example, metallurgy, the chemistry of iron and steel, 
of dye-stuffs, of soils and fertilizers, etc. 

More detailed statements regarding this work will be made later, though 
it should be said here that the instruction will be intended for those who 
already have a good knowledge of Oeneral Chemistry, and have done an 
amount of laboratory work at least equivalent to that of the major course 
above described. 
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V. Mineralogy and Geology. 

Dr. George H. Williams will give daring the first half-year a 
coarse in General Mineralogy, consisting of three lectares weekly, 
supplemented on Saturdays, from 9 a. m. until 12 m., by practical 
exercise in the subjects treated of in the lectures of each week. 

During the second half-year, Dr. Williams will gi?e a course of 
three lectures weekly in General Oeology, with especial reference 
to Petrography and the modern methods of the study of rocks. 

There will be an opportunity offered to those who may desire to 
do practical work in mineralogy and microscopical petrography. 



WORK OF THE PAST YEAR, 1882-83. 



Daring the past year the Chemical Laboratory has been much 
ealarged and improved, aad fully equipped for all kinds of 
chemical work. It now covers an area of about 50 by 100 feet 
and has three full stories and a basement. In the basement are 
the necessary conveniences for assaying and other furnace opera- 
tions. On the next floor there are large rooms devoted mainly 
to qualitative and quantitative analysis. On the second floor, 
are the rooms for research work, those of the director, the 
library, and a lecture-room for Oeneral Chemistry. On the 
third floor, are rooms for the chemical and mineralogical 
collections, a working and lecture-room for mineralogy and 
a second lecture-room for chemistry. The laboratory will con- 
veniently accommodate about ninety working students. 

Advanced students have been engaged daily in the laboratory 
in prosecuting such work as seemed best adapted to the purposes 
of each. Those who have completed the full coorses in General 
Chemistry, including from two to three years' work in qualitative 
and quantitative analysis and about a year's work in making 
difficult and instructive preparations, were encoaraged to under- 
take the solution of original problems. 

The following investigations have been completed daring the 
year. Others are in progress. 

On the conduct of moist phosphorus and air towards carbon monoxide. 

White phosphorus. 

Oxidation of a compound containing the sulphamine and propyl j^roups 
in the ortho position with reference to each other, showing protection of 
the propyl. 

Oxidation of paradipropylbenzene-sulphamide, showing protection of 
the propyl. 

On the nature of sinapic acid. 

The influence of light on fermentation. 

Chemical examination of minerals from the neighborhood of Jones's 
Falls. 

The results of these investigations have either already been or 
will soon be published ia the American Chemical Journal. 
Some have also been brought before the Johns Hopkins Scientific 
Association at its regular meetings. 



Advanced students have also taken part in meetings held twice 
weekly through the year for the purpose of reporting on the cur- 
rent journals of chemistry. All the important journals were 
carefully read, and the articles then fully reported on. Not only 
the teaching staff, but the fellows and other advanced students, 
worked in this direction throughout the year. 

Advanced workers have been frequently called upon to work 
up broad subjects from the sources. In most cases the subjects 
have been those connected with the experimental work carried 
on in the laboratory ; but others not directly connected with 
work in the laboratory have also been taken up in this way. 
Carefully written reports of the results obtained have been pre- 
pared in several cases. This very desirable literary work is much 
facilitated by the fact that an excellent library of chemical jour- 
nals and other works is in the laboratory, and accessible during 
the working hours to all students. 

At the beginning of the year subjects for advanced historical 
lectures were assigned to the fellows and others, and a course of 
twenty lectures was the result. These were thoroughly worked 
up from the original articles in the journals, and not from works 
on the history of chemistry. Full abstracts of these lectures, 
together with complete references to the articles consulted, are to 
baj)repared and preserved in the chemical library. The lectures 
given were as follows : 

Two by Mr. B. H. Keiser on ** The History of Ozone »' ; 

Two by Mr. D. T. Day on "The Electro-Chemical Theory"; 

Pour by Mr. W. C. Day on *'Avogadro'8 Hypothesis " ; 

Three by Mr. H. N. Stokes on **The Idea of the Radical in Chem- 
istry"; 

Three by Professor Remsen on " Valence " ; 

Three by Dr. J. R. Duggan, on " Permontation " ; 

Three by Dr. R. D. Coale on " The Investigations which led to our 
present Conceptions of Substitution." 

In addition, the work of the year lias consisted of the courses 
below mentioned : 
Laboratory Work for undergraduates through the entire year, conducted 

by Professor Remsen, Dr. Morse, and Dr. Coale. 
Lectures by Professor Remsen : 

Oeneral Chemistry (Non- Metals), five iifne$ weekly, firat half-^year. 
Chemistry of the Compounds of Carbon, five times weekly^ second 
half-year. 
Courses by Dr. Morse : 

Oeneral Chemistry (Non-Metals), five times weekly, second half-year. 
Mineralogy, lectures and laboratory work, three times weekly, first 
half-year. 
During the second half of the year the work in Mineralogy has been 
nnder the charge of Dr. G. H. Williams. 



Six numbers of the American Chemical Journal have 
appeared within the year. These are Nos. 3, 4, 5, 6 of Vol. IV, 
and Nos. I and 2 of Vol. V. 
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BIOLOGY. 



PROGRAMME FOR 1883-84. 



I. Collegiate Instruction. 

This is designed especially for nndergradaate stadents, but 
graduate students who have not had a thorough preliminary 
training will be required to follow the instruction in those sub* 
jects of the college course in which they are found to be deficient, 
before undertaking advanced biological studies or engaging in 
original research. 

First Year {Minor) Course. 

This has been planned to meet the needs: (1) of those who 
intend ultimately to take up some one branch of Biology (ZoOlogy, 
Physiology, or Botany) for special study ; (2) of students, gradu- 
ate or undergraduate, who expect later to study medicine, but 
meanwhile desire, as a valuable preparation, to obtain some gen- 
eral knowledge of the phenomena, laws, and conditions of life; 
(3) of those who desire, as a part of their general college training, 
some acquaintance with the modes of thought and the methods of 
modern experimental and observational science, and select Biology 
as a subject of study with that end in view. 

The course consists of five lectures or recitations weekly 
throughout the academic year, with laboratory work. The labor- 
atory work takes the place of the greater part of the outside 
reading required in connection with most other undergraduate 
courses in the university. The following subjects form together 
the year's work. 

1. General Biology. 

Three Ueiurea or recitations weekly from the commencement 0/ the 

aeasion until the middle of April, 
Attention is mainly directed to the broad characteristic phe- 
nomena of life and living things rather than to the minutisB 
of descriptive Botany or Zoology, or the characters of orders, 
genera, and species. In the laboratory the student learns how 
to observe, how to verify and describe what he observes, how 
to dissect, and how to use a microscope ; he examines selected 
vegetable and animal types, from unicellular organisms, as the 
yeast-plant and Amceba, to the fern and the flowering-plant on 
one side, and the crayflsh and a mammal on the other. In 
the lecture room attention is mainly given to the fundamental 
biological facts and laws which the particular plant or animal 
under consideration is fitted to illustrate, the object being rather 
to give the student an idea of what is meant by a living thing, 
hy a plant, by an animal, by tissue differentiation, life history, 
organ, functions, etc., than to teach him the elements of 
Botany and Comparative Anatomy as commonly understood. 
The organisms studied are Torula, Protococcus, Amoeba, Bac- 
teria, Penicillium, Mucor, Spirogyra, Nitella, a moss, a fern, 
a flowering-plant, Infusoria, Hydra, starfish, earthworm, cray- 
flsh, clam, squid, cartilaginous flsh, frog, terrapin, pigeon, and 
rat ; so that at the close of the course the student has a prac- 
tical knowledge of a typical example from each of th» main 
divisions of animals and plants, on which to base his further 
reading. 

2. The Embryology of the Chick. 

Four Ueiurea or recitations weekly from the middle of April until 
the close of the session. 

In this course the student, who has already in his General Biology 
observed the natural arrangement of animals and plants in 
diverging series ranging from a simple bit of living matter to 



highly complicated organisms, studies the individual develop- 
ment of one of the higher animals, from its start as an almost 
formless bit of living matter to its flnal highly complex struc- 
ture. The increasing differentiation of tissues and organs which 
he has noted as higher and higher plants and animals were 
dissected, he now sees exemplified by study of his sections of 
the embryo in different stages of development At the same 
time a good foundation is laid for subsequent advanced study 
in Vertebrate Morphology. 

3. Osteology, Human and Comparative. 

Two lectures or recitations weekly until the end of Marchf with 
practical study on selected skeletons. 

The student begins with the human skeleton, which, as the most 
minutely and accurately described of all conveniently acces- 
sible animal structures, is well fitted to train him to observe 
closely and accurately. He then studies a skeleton from each 
of the chief orders of the Mammalia and two or three from 
each of the remaining main groups of Yertebrata. 

4. Plant Analysis. 

Practical instruction and excursions twice weekly in April and 
May. 

The student is taught how to collect and preserve plants ; and, 
by the analysis of a number of flowering plants under the 
direction of his teacher, gets a good introduction to the ter- 
minology of descriptive botany, and learns how to use a 
botanical key for the recognition of species. 

Second Year (Major) Course. 
This is designed for those who, having completed the above 
minor course, desire to proceed farther with biological studies. 
Ultimately the second year's work in biology will be, at the choice 
of the student, one of three courses ; in the first of these Animal 
Physiology will be the dominant study ; in the second. Animal 
Morphology; in the third, Botany; for the present a choice is only 
offered between the first and second of the three. 

[To complete his miOor course a student must, after finishing his minor, take either 1 
and 2 of the subjects below named, or 1, 8, and 4. The combination of 1 and 2 la especially 
fitted for those who intend afterwards to study medicine]. 

1. Mammalian Anatomy. 

Tvoo lectures or recitations weekly from the commencement of the 
academic year until the end of January. 

In connection with this course the student dissects one of the 
higher mammals with all the minuteness with which the 
human body is dissected in a medical school. Ue thus not 
merely learns how to dissect thoroughly, hut acquires a knowl- 
edge of the names, general distribution and structure of nearly 
all the muscles, nerves, vessels, and viscera, and becomes fitted 
to take up profitably the professional study of the details of 
descriptive and regional Human Anatomy, and to saves much 
time when he afterward enters a medical school. 

2. Animal Physiology and Histology. 

Three lectures or recitations weekly until the end of January; 
afterwards five weekly until the close of the academic year. 

This course is designed to give the student a good knowledge of 
the healthy properties and mode of working of the various tis- 
sues and organs of the higher animals, man included ; also to 
give him a good knowledge of their microscopic structure. 
In the laboratory each student examines for himself the his- 
tology of each organ and tissue, and thus learns the use of 
reagents and embedding materials^ the methods of mounting 
specimens, etc. ; he also studies practically the composition 
of the more important organs and tissues, the chemistry of 
digestion, the fundamental properties of living muscles and 
nerves, the beat of the heart, the phenomena^f reflex action. 
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etc. Important physiological facts, which require special skill 
for their exhibition or the employment of especially delicate 
instruments, are demonstrated to the class. There will be, as 
a rule, one such demonstration weekly. 

3. Animal Morphology, or Comparative Anatomy. 

Three l-edurea or reciiaiiona weekly from the beginning of Decem- 
ber until the end of the academie year. 

A systematic course of lectures on the structure, development, 
relationships, and classification of animals. In the laboratory 
the student will dissect a number of forms selected especially 
with a view to illustrating important morphological facts. 

4. Marine Laboratory. 

Two months study at the marine laboratory of the University, 

between June 1st and Auytut Slst, 
This may be taken in one year or a month may be taken in 

each of two consecutive years. 

II. University Instruction and Opportunities. 

This Is designed for graduates who have already such a knowl- 
edge of Biology as might be obtained by following the collegiate 
major coarse in that subject, and for others who, althoagh 
not graduates, satisfy the university authorities that they are 
competent to undertake advanced work. In the university courses 
but little of the teaching is given by formal lectures ; the instruc- 
tors come into close daily contact with the students, supervise 
their work, direct their researches, and advise as to their reading. 

1. Physiology. 

The new biological laboratory, which will be opened next Sep- 
tember, has been especially constructed with reference to 
providing opportunity for advanced work in experimental 
physiology. The collection of physiological instruments be- 
longing to the University is unusually large and complete and 
is yearly added to ; the Trustees providing an annual sum for 
the purchase of instruments wanted for any particular inves- 
tigation, or which for other reasons it is desirable to have in 
the laboratory. There is also a well-fltted-up workshop in 
the laboratory in which a skilled mechanic is kept constantly 
at work repairing and cleaning instruments and making new 
ones. The laboratory contains two large rooms for general 
advanced work in animal physiology, in addition to others 
specially designed for work with the spectroscope, with the 
myograph, for electro-physiological researches, and for physi- 
ological chemistry. 

2. Histology. 

The laboratory contains a special room constructed for advanced 
histological work, and well supplied with apparatus and rea- 
gents. There is also a room for micro-photography. 

3. Animal Morphology. 

Booms for advanced work in this subject are also contained in 
the laboratory ; the chief advanced study in it is however 
carried on at the Marine Laboratory, open at the seaside from 
the beginning of June until the end of August, under the 
direction of Dr. Brooks. The marine laboratory possesses a 
steam launch, and is supplied with the necessary dredges, 
boats, aquaria, microscopes, etc. 

4. Psycho-physiology. 

From early in February until the end of the academic year a 
course of lectures on psycho-physiology, combined with labora- 
tory work, will be given in the biological laboratory by Dr. O. 
Stanley Hall, in connection with the psychological courses of 
instruction in the university. 

5. Lectures. 

Short advanced courses of lectures are given from time to time 
on selected physiological and morphological subjects. 

6. Journal Club. 

A Journal Club, composed of the instructors and advanced stu- 
dents, meets weekly for the reading and discussion of recent 
biological publications. 



T. Library Facilities. 

The laboratory contains a library supplied with standard biolog- 
ical works and complete sets of the more important journals. 
There is also a special collection of books which have been 
brought together in connection with researches carried on in 
the laboratory. An effort is always made to procure for any- 
one engaged in a particular investigation, all publications 
bearing on his work but not easily accessible, as graduation 
theses, occasional publications from laboratories in Europe and 
elsewhere, etc. The biological library also receives regularly 
about forty biological periodicals, including all the important 
physiological and morphological journals in English, French, 
German, and Italian. 

The general library of the University receives all the chief 
journals of general science, and the transactions of all the 
leading learned societies of the world. 

The library of the Peabody Institute, within five minutes walk 
of the University, contains complete sets of many of the 
chief biological journals, of the proceedings of learned socie- 
ties, and other works of reference. 

In the library of the Medical and Chirurgical Faculty of Mary- 
land, a very large number of medical periodicals is accessible 
to members of the University. 

The proximity of Washington is of special value to advanced 
students of physiology. The Library of the Army Medical 
Museum in that city contains an almost unrivalled store of 
physiological works which are available under conditions 
most favorable to study. 
8. Publication. 

In connection with the biological laboratory there is published 
a journal (** Studies from the Biological Laboratory^*) which 
contains the results of most of the researches carried out in 
the laboratory; a ready means of publication for original 
work is thus secured. The Journal of Physiology is published 
in America under the auspices of the Johns Hopkins Uni- 
versity, and affords a desirable medium for the publication 
of physiological researches. The University Circulars^ which 
appear at brief intervals throughout the year, are available 
for preliminary statements, securing priority for discoveries 
while more detailed accounts are in course of publication. 

in. Naturalists' Field Club. 

This was organized by members of the University, but includes 
in its list of members other residents of Baltimore interested in 
Natural History. The club works in three sections — Geology 
and Mineralogy, Zoology, Botany. Each section elects its own 
officers and arranges for its own field excursions and its own 
meetings. There are also monthly meetings of the whole club, 
when the chairmen of the different sections report progress and 
an address on some topic of Natural History is given by one of 
the members. 

The mineralogical collections of the club are preserved in the 
Chemical Laboratory; the botanical and zoological in the Museum, 
of the Biological Laboratory. 



WORK OF THE PAST YEAR, 1882-83. 



L Laboratory Work. 

The Biological Laboratory has been open for eight hours daily 
during the year, for the prosecution of advanced study and 
research and for courses of practical instruction in connection 
with classes. 

During the year original investigations, the results of which 
either have been or soon will be publishedi have been made in 
the following subjects : ^.^.^.^^^ ^^ GOOgI( 
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The direct action upon the heart of ethyl alcohol. The influence of 
digitaline upon the heart and blood veBseU. The influence of quinine 
upon the blood vessels. The influence of variations in arterial pressure 
upon the time occupied by the systole of the heart. The minute structure 
of the kidney. The life-history of Penicillium. Viscous fermentation. 
The influence of various illuminations on the growth of yeast. The 
structure of Porpita. The structure of the gasteropod gill. The devel- 
opment of the mammary gland. The structure and properties of the 
cavernous tissue beneath the olfactory mucous membrane. 

Papers on several of the researches carried on have been read before 
the Scientiflc Association of the University, the Maryland Medical and 
Chirurgical Faculty, ^kc 

In connection with the regular class instruction, first year students 
thoroughly studied a number of typical fungi, green plants, and animals ; 
the skeletons of about twenty selected vertebrates ; and the development 
of the chick in the egg. In the spring there were given a few practical 
lessons in the elements of Systematic and Descriptive Botany. 

Second year students worked at the histology of the tissues and organs 
of the higher vertebrata (especially man) ; the physiological properties 
and functions of the tissues and organs ; the physiology of digestion ; the 
chemistry of bile, urine, etc. The stock of physiological apparatus be« 
longing to the University being unusually large, and including several 
duplicates of all the more frequently used instruments, each student in 
the class of Animal Physiology had the opportunity and was required to 
perform for himself all Uie really fundamental physiological experiments, 
save such as required some special skill or the use of very delicate appa- 
ratus ; these were demonstrated to the class.* The cat was also thoroughly 
dissected by the second year students. 

II. Advanced Instruction. 

A conrse of tweQiy-seven advanced lectures was given as 
follows : 

Six lectures by Professor Martin on "Animal Heat and the Physiology 
of Fever." 

Two lectures by Dr. W. T. Councilman on '* Splenic Fever, as illus- 
trating the relationship of bacterial organisms to the production of infec- 
tious disease.'' 

Three lectures by Dr. W. T. Sedgwick on **The Physiology of Reflex 
Actions'* : and one lecture on "The Physiological Action of Quinine," 

Two lectures by Mr. H. H. Donaldson on " The Influence of Digita- 
line upon the Circulatory Organs." 

Two lectures by Mr. W. H. Howell on "The Influence of the Bespira- 
tory Movements upon the Circulation of the Blood." 

Two lectures by Mr. H. N. Stokes on " The Physiological Belation- 
ships of Urea." 

Three lectures by Professor A. H. Tuttle, of Columbus, Ohio, on " The 
Selection and Use of Microscope Objectives of High Aperture." 

Six lectures by Dr. W. K. Brooks on " Heredity." 

Most of the advanced work, however, was carried on individu- 
ally, and not in classes ; each worker taking up some special topic 
for study under the immediate direction of some one of the instruc- 
tors. In addition to the original researches already enumerated, 
certain graduate students have in this manner carried on advanced 
study in various directions. 

'Practical Physiology is so frequently regarded as meaning uoibing more than Hio- 
tology and some Chemical Physiology, that it may be advisable to give examples of the 
additional experiments which students were required to perform, and of the phenomena 
demonstrated to them. Each student set up for himself the necessary apparatus, and 
studied the contraction of a muscle, simple and tetanic ; the analysis of tetanus ; the 
action of different stimuli on muscle ; the general stimuli of nerves; the reflex actions of 
the frog's spinal cord; the beat of the frog*s heart; the Influence of pncumogaatrlc 
stimulation upon the heart-beat; the absorption spectra of hiemoglobin and of its chief 
compounds; the phenomena of accommodation; Scheluer's experiment; Purkinje'a 
figures; the comparative insensibility of the peripheral parts of the retina, etc. 

Among the things demonstrated were the electrical currents of muscle and nerve; the 
action current; the duration of the period of latent excitation ; the rate of transmission 
of a nervous Impulse; the beat of the mammalian heart ; arterial pres&u re ; the action of 
▼aso-motor nerves ; the secretion of glands apon stimulation of their nerves ; the respi- 
ratory and vaso-motor centres; the fhnction of the phrenic nerve; the phenomena 
observed in frogs, birds, and mammals after removal of various parts of the brain ; the 
results of section of the sefflicircular canals ; etc. 



Students engaged in this kind of advanced work (which forms 
a stepping-stone between class-work and original research), are 
usually given some important original article, and shown how to 
repeat and verify for themselves (and criticise, if necessary) the 
experiments and results described in it. By studying and repeat- 
ing the original work of others they learn the methods of biological 
investigation, and are thus trained to plan and carry out researches 
themselves. In connection with this work, students are also taught 
bow to hunt up and utilize the bibliography of a subject. 

III. Class Instruction. 
Courses of lectures for undergraduates were given as follows : 
Osteology, twice weekly^ from the beginning of November until the end 

of March. 
Kammalian Anatomy, twice weekly ^ until April. 
Animal Physiology and Histology, /our times weekly ^through the year. 
General Biology, three times weekly , until the middle of April. 
Emhryology of the Chick, /our times weekly, from the middle of April 

until the close of the session. 
Plant Analysis, twice weekly^ during April and May. 

IV. Marine Laboratory. 

During the summer of 1882, the seaside Zodlogical Laboratory 
for the study of forms of marine life, was open at Beaufort, N. C, 
from May 1 until September 29. 

The advanced work including the following original investi- 
gations : 

On the development of Thallassema ; on the origin of the shell of the 
oyster ; on parthenogenesis in the Echini ; on the development of Tubularia ; 
on the development of Macroura; on the crabs of Beaufort; on the 
Medusae of Beaufort ; on the development of Benilla and Leptogorgia ; 
on intracellular digestion in Hydroids ; on the structure and development 
of the gills of Gasteropods ; on the histology of Porpita. 

Abstracts of the more important investigations have already been printed 
in the University Circulars, and in the Zoologischer Anzeiger, and more 
extended accounts are now in preparation for publication. 

V. Publications. 

Part IV of the second volume oV' Studies from the Biological 
Laboratory" will be published in June. It contains : 

I. Notes on the development of Panop»us Sayi, by E. A. Birge. 

II. The structure and growth of the shell of the oyster, by Henry 

L. Osborn. 

III. The nervous system of Porpita, by H. W. Conn and H. G. Beyer. 

ly. The distribution of cilia in the tubules of the human kidDey, by 

A. H. Tuttle. 
Y. The direct action of ethyl alcohol on the heart, by H. Newell 
Martin and Lewis T. Stevens. 
yi. The influence of variations of arterial pressure upon the time 
relationships of the ventricular systole, by W. H. Howell and 
J. S. Ely. 
yil. The action of quinine upon the arterioles, by H. H. Donaldson 
and Lewis T. Stevens. 
yjll. Morphological notes, by W. K. Brooks. 
The part will contain eight plates and an index to the whole volume. 

Articles by various members of the biological department have 
also been published in the University Circulars and in the 
Journal of Physiology. Abstracts of two researches have been 
printed in the Proceedings of the Royal Society of London ; and 
Dr. E. B. Wilson's paper on the Development of Renilla has been 
accepted for publication in the "Philosophical Transactions." 
Parts 5 and 6 of Yol. Ill, together with a supplement, and Part 
1 of Yol. ly of the Journal of Physiology (which is published in 
the United States under the auspices of the Johns Hopkins Uni- 
versity), have been published since the close of the last session. 
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ANCIENT AND MODERN LANGUAGES. 



PROGRAMME FOR 1883-84. 



CREEK. 



I. Greek Seminary. 

Professor Gilderslseve will condact the Greek Seminary, 
the plan of which is based on the eontinuoas study of some lead- 
ing aathor or some special department of literature. 

The Seminary consists of the Director, Fellows, and Scholars, 
and such advanced students, to the number of six, as shall satisfy 
the Director of their fitness for an active participation in the 
work, by an essay, a critical exercise or some similar test of 
attainments and capacity. All graduate students, however, may 
have the privilege of attending the course. 

During the next academic year the study of Greek Eistorio' 
graphy will constitute the chief occupation of the members. There 
will be two meetings a week during the entire session, one for the 
criticism and interpretation of the author in hand, one for aux- 
iliary studies. Especial attention will be paid to the development 
of historical style and method. 

The student should possess Herodotos, Thukydides, Xenophon, and 
Polybius, together with Schaefer's Quellenkunde der Griechischen Gea- 
chichte and Hicks's Greek Historical Inscriptions. 

Arrangements will also be made for the study of Pausanias under 
the general guidance of the Director. 

II. Advanced and Graduate Courses. 

1. Professor Gilderslbeve will also conduct a course of 
Practical Exercises in Greek, consisting chiefly in translation 
at dictation from Greek into English and English into Greek, 
two meetings a week, from the beginning of the session to the 
first of January. Advanced undergraduates will be admitted to 
this course upon the recommendation of their advisers. 

2. Professor Gildersleeve will interpret select tracts of 
Lucian once a week after the first of January. 

3. Professor Gildersleeve will also give a course of lectures 
on the Syntax of the Greek Oases. 

4. Notices as to other courses are reserved. 

III. New Testament Greek. 

Mr. J. Rendel Harris will give the following courses : 

1. Textual Criticism. 

2. The Catholic Epistles. 

3. The Shepherd of Hermas. 

Twice weekly f through the year, 

IV. Undergraduate Courses. 

1. Lysias, Select Orations, 

Four iimea weekly J first half -year. Da. Spibker. 

2. Homer, Odyssey ix-xii ; Euripides, Alceslis. 

Four times weekly ^ aeeofid half-year* Dr* Sfiekir. 



3. Thucydides, vii. 

Four times weekly , first Jialf-year. Professor Morris. 

4. Aristophanes, one play ; Sophocles, Philoctetes, 

Four time9 weekly ^ second half-year. Professor Morris. 

5. Prose Composition. 

Weekly exercises in connection with each of the above courses. 

6. Professor Morris proposes also to meet once or twice a 
week, at some convenient hour, such students as may be inclined- 
to read the Homeric poems in Greek. 

This course is not for the purpose of critical study or grammatical 
analysis, but merely for the enjoyment of the poems. It 
will call for no preparation, and may be attended by all who 
have a moderate acquaintance with the Greek language. 

Private Beading, Students having the time are encouraged 
to pursue parallel courses of private reading under the direction 
of the instructor. Those who pass examinations on such work will 
be able to complete their courses in shorter time than otherwise. 
Examinations on the following books will be provided for 1883-4: 

la. Xenophon, Hellenica^ i, ii. 

2a. Herodotus, Merry^s Selections, 

8a. Demosthenes, in Timocraiem, 

4a. Aeschylus, Septem or Persae / Euripides, Hippolytus^ 



Note, — The work provided for subsequent years will be arranged on 
a similar scheme, although the books offered will be different. Examina- 
tions on the courses in Private Reading will be held at the end of each 
half-year. Class courses 1 and 2 are to be taken as the first year's work, 
with la and 2a of Private Reading. The second yearns work will con- 
sist of 8 and 4, with 8a and 4a of Private Reading. Should any stu- 
dent be unable to do the Private Reading in connection with his class 
work, he may take the examination on Private Readings or extra courses 
of class work in a subsequent year. One course of class work is in all 
cases considered the equivalent of two courses of parallel reading. 



LATIN. 



I. Latin Seminary. 

Dr. Warren will condact the Latin Seminary. The Plays 
of Terence will form the centre of work. There will be two 
meetings a week throughont the year, one of which will be 
devoted to the interpretation of selected portions of the text 
which present critical difficulties, the other to the consideration 
of more general topics connected with the syntax, metres, and lit- 
erary history of the Latin comedy, and to the discussion of papers 
presented by the members of the Seminary. 

Students are advised to provide themselves in advance with Umpfen- 
bach's critical edition of Terence (Berlin, 1870). Spengel's edition of the 
Andria (Berlin, 1876) and Dziatzko's edition of the Phormio (Leipzig, 
1874) and Adelphoe (1881) will also be found useful. Klotz's edition of 
Terence (2 vols., 1838-40, Leipzig) is also valuable, as it contains the 
commentaries of Donatus and Eugraphius of which constant use will 
be made. 

An efltort has been made to furnish the Seminary Library as completely 
as possible with the more important editions and dissertations bearing 
directly or indirectly on the study of Terence. 
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II. Advanced and Graduate Courses. 

1. In the first half-year Dr. Warren will give a course of lec- 
tures on Latin Palaeography, with practical exercises in reading 
fac-similes of manuscripts in different scripts. 

2. In the latter half of the year, Dr. Warren will lecture on 
Latin Epigraphy and conduct a series of weekly exercises in the 
interpretation of Latin InHcriptions, especially those of an early 
period. 

Note. — These courses are regarded as subsidiary to the work of the 
Latin Seminary, but may be taken independently. 



III. Undergraduate Courses. 

1. Livy, two books. 

Four times weekly y first half-year. Dr. Spikkkr. 

2. Horace, Select Odes and Epistles. 

Three times weekly ^ second half year. Dr. Spiekkr. 

Select Satires. 
Once weekly, second half-year. Dr. Warren. 

3. Lucretius, v; Plautus, Miles Oloriosus. 

Seven times in two weeks, first half-year. Professor Mobeis. 
Beading at sight. 

Once in two weeks. Dr. Warren. 

4. Tacitus, Agricola, Oermania, Annals, ii. 

Four times weekly, second half-year. PRorESSOR Morris. 

5. Select Letters of Cicero and Pliny ; Aulus Gellins. 

Three times weekly, first half-year. Dr. Warken. 
Reading at sight. 
Once weekly. Professor Morris. 

6. Juvenal, Select Satires, 

Three times weekly, second half -year. Dr. Warren. 

Reading at sight. 
Once weekly. 

7. Prose Composition. 

Weekly exercises in connection with each of the above courses. 

Private Beading. Students having the time are encouraged 
to pursue parallel courses of private reading under the direction 
of the instructor. Those who pass examinations on such work 
will be able to complete their courses in shorter time than other- 
wise. Examinations on the following books will be provided for 
1883-4: 

la. Cicero, pro Boseio Amerino, de Senectuie, de Amicitia. 

2a. Horace, Epodes and Carmen Saeculare; Ovid, Fasti, i, ii. 

8a. Cicero, cU Natura Deorum, i, de Finibus, i ; Terence, Andria. 

4a. Tacitus, Dialogue de Oratoribus, Annals, ill ; Suetonius, Life of 
Tiberius. 

6a. Cicero, ad Attieum, i; Quintilian, x. 

6a. Martial, Select Epigrams; Seneca, de Tranquillitate Animi and 
Apocoloeyniosis, 

NoTE.'^The work provided for subsequent years will he arranged on a 
similar scheme, although the books offered will be different. £zamina- 
tions on the courses in Private Reading will be held at the end of each 
half-year. Class courses 1 and 2 are to be taken as the first year's work, 
with la and 2a of Private Keading. The second year's work will consist 
of courses 8 and 4, with 8a and 4a of Private Reading. (5 and 6, with 
6a and 6a, are offered as alternatives.) Should any student be unable to 
do the Private Reading in connection with his class work, he may take 
the examination on Private Readings or extra courses of class work in a 
subsequent year. One course of class work is in all cases considered the 
equivalent of two courses of parallel reading. 



8HEMITIC LANGUAGES. 



Propessob Paul Haupt (now of the University of QSttingen) 
will give the following courses: 

1. Hebrew (for beginners). 

Qesenius-Roediyer^s Hebrew Grammar ; Genesis ed. S. Baer and 
F. Delitzsch. Twice weekly. 

2. Arabic (for beginners), 

Peiermann^s Brevis linguae Arabicao Grammatica, Carolsruhae et 
Lipsiae, 1867. 

or 
Ethiopic. 
Dillman's Chrestomathia Aethiopica, Lipsiae, 1866. Tloice weekly, 

3. Assyrian (for beginners). 

Exercises in reading and translating. Haupt, Keilschrifttexte, 
Part I, Leipzig, 1881 ; Sir H. C. Rawlinson, Cuneiform Inscrip- 
tions of Western Asia, Vol. v, London 1880, 7]wice weekly. 

4. Snmero-Akkadian (for advanced assyriologisls). 
Magical and liturgical bilingual texts. Haupt, Keilschrifttexte, 

Parts II and iii, Leipzig, 1881 ; Die akkadische Sprache, Berlin, 
1883. Twice weekly. 



SANSKRIT AND COMPARATIVE PHILOLOGY. 



Dr. Bloomfikld will give the following courses during the first 
half-year : 

1. Elementary Sanskrit. 

Whitney's Grammar and selections from the Nala; the Hito- 
pade9a, etc. Txoice weekly. 

2. Advanced Coarse, [Second Year.] 

a. Keadings from the Kath&sarite&gara, 9<^kuntala or Tftjfia- 

yalkya. 
h. Sanskrit prose composition with Buhler's Leitfaden fur den 

Slementar-cursus des Sanskrit. 
Twice weekly. 

8. Introduction into the Yedic Language. 

Introductory lectures on the Yedas; readings from the Rig- 
Yeda. T\oice weekly. 

4. Introduction into P&li or Zend (for advanced sanskritists.) 

Once weekly. 

5. Introduction into the Elements of Qenerai Comparative 
Grammar. 

For undergraduates pursuing any of the linguistic courses, as well as 
for graduates training themselves as philologians. Whitney's Language 
and the Study of Language will be employed as the basis of the course, 
but will be supplemented by lectures the aim of which will be to add the 
results of the latest investigations. 



GERMAN. 



{Ann^un^emmUs of the advanced wmreee are ree er ved.) 

^ I. First Year (Minor) Course. 

1. Historical Prose. 

Dahn's Urgeschichte der germanischen und romanitchen Vblker, 
Twice weekly. 

2. Scientific Prose. 

Hodgee's Seientifie German and Humboldt in AuswahL 
Twice weekly. 
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8. Classics. 

Prose ; One play ; Minor Poetry. Twice weekly. 

4. Exercises with Whitney's Grammar. 

Weekly. 

II. Second Year (Major) Course. 

5. Middle High German. 

Paul's and Weinhold's Grammars; Reading of Epic Poetry. 
Twice weekly. 

6. German of the xvi and xvii centuries. 

Brant's Narreneehiff^ Luther's ^^An den Adel,** Gryphius's Peter 
Squenz. Twice weekly [one half-year). 

7. a. Deutsche Stiliibungen. 

Munthly, 
h. Prose Composition. 

Whitney's and Paul's Grammars. Weekly. 

8. History of German Literature. 

Lectures in German, Kluge's Deutsche Nationalliiieraiur. 
Once in two weeks, 

9. Reading of German Classics (1765-1832). 

Four times weekly. 



NoTB. — Students have some choice, under the direction of the instruc- 
tor, in making out courses. Thus a first year's course may be made up of 
1, 8, 4 ; of 1, 2, 4 ; of 2, 8, 4. A second year's course might consist of 
6, 76, 8, with the whole of 9, first half-year, and two hours of 9, second 
half-year ; of 6, 6, 7a, 8, and two hours of 9 ; of 6, 76, 8, 2, and three 
hours of 9 ; of 6, 76, 8, 1, and three hours of 9. 



ENGLISH (including Angio-Saxon). 



{Fwrihmr ann&uneemeniB of the advanced eoureee urill be made later,) 

Db. Wood will conduct the following courses : 

1. Anglo-Saxon. 

Sweet's Beader. Selected Texts in Anglo-Saxon Law. Lec- 
tures. Dh. Wood. Twice weekly, through the year, 

2. Early English (1200-1400 A. D.) 

Morris and Skeat's Specimens, Parts I. and II. Dr. Wood. 
Twice weekly f through the year. 

3. Chaucer. 

Prologue, etc., ed. Morris. Prioresses Tale, etc., ed. Skeat. Da. 
Wood, Once weekly , through the year, 

4. Elements of English Phonetics and Language Building. 

Sweet's Hand-book. ExerciseB. Dr. Wood. Once weekly , first 
half-year, 

5. He will also conduct grammatical and rhetorical exercises 

for students in the first and second year's courses in English. 
Through the year. 

Dr. Bbownb : 

6. Will receive and correct such essays as may be submitted to 

him by any member of the undergraduate or graduate 
courses. 
Every undergraduate will be required to write and submit to him 
such a number of exercises as shall seem sufficient to secure good 
ability in writing English. 

7. Will meet undergraduates who do not take the full English 

course, and will read with them selections from English 
Literature, with critical and historical comments. 
Twice weekly, through the year. 



8. Will meet those students who take the full English course, 
and will read with them (a) Shakspeare's Hamlet, (6) Se- 
lections from English Prose writers since Bacon. 
Twice weekly, through the year. 



9. There will be a class course in the history of the English 
Language. 

Lounsbury's History and Marsh's Lectures will be used as 

text books. 
Once weekly second half-year. 

Professor Corson, of Cornell University, will give a coarse 
of twenty public lectures on the History of English Lit- 
erature, beginning January 21. 

Mr. Woodworth, will meet students daily for training in 
Vocal Culture. 



10 



11 



Note. — The first year's course will consist of 8, 4, 8 and such part of 5 
and 7 as the instructor shall think advisable ; the second year's course of 
1, 2, 10, and one hour of 5. 



ROMANCE LANGUAGES. 



L For Advanced and Graduate Students. 
Mr, Elliott. 

1. Anglo-Norman French, (xii and xiii centuries). 

The Laws of William the Conqueror and Chardry's Josaphas 
(Koch's edition) will be taken up and studied in their linguistic 
relations to English on the one hand and to the French proper, 
(Isle-de-France), on the other. Literary history of the Anglo- 
Norman period. Weekly, through the year. 

2. Provenjal. 

Exercises in Bartsch's Chresiomaihie provenpaU, for the xili cen- 
tury language. Special comparison of the old idioms with the 
modern South French dialects. Weekly^ through the year. 

8. Romance Dialects. 

Spanish and Portuguese. Lectures. Practical exercises in the 
Langue d'oil dialects. Weekly, through the year. 

4. Comparative Orammar of the Romance Languages. 

Lectures. Weekly ^ through the year. 

5. Ladinian Idioms. 

Ulrich's Chrestomathy. Weekly, first half-year. 

6. Wallachian. 

Practical exercises, with observations on the dialect differences of 
the language, and its relation to the other members of the 
Romance Qroup. Weekly, second half-year. 

7. French Philology. 

Brachet's Qrammaire historique. French Phonetics. 
Twenty lectures. 

8. French Literature of the Middle Ages. 

Twenty lectures. 



IL French-— For Undergraduates and Begrinners. 

The usual classes will be provided for undergraduates. 
Announcements on this subject will be made at a later date. 
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Ancient and Modern Languages (continued). 

WORK OF THE PAST YEAR, 1882-83. 



I. Greek. 



Under the direction of Professor Gildersleeye the advanced 
students of Greek have been organized into a Greek Seminary. 
According to the plan of the seminary the work of each year is 
concentrated on some leading author or some leading department 
of literature. During the past year the centre of work has been 
Aristophanes. 

In the seminary proper, which met twice a week during the academic 
year, the Wasps and the Frogs were interpreted by the members in turn 
and all the plays except the Lysistrata were analyzed and introductory 
lectures prepared by different members of the seminary. Studies were 
made in Aristophanic syntax and papers were read not only on syntactical 
topics but on the First and Second Plutos, on Proverbs in Aristophanes, 
on Aristophanes' theory of comic art, on the character of Kleon, on the 
proportion of chorus and dialogue in Aristophanes, on Philonides and 
Kallistratos. Work begun the preceding year was carried on, notably 
an elaborate study of the predicative participle in Attic prose, of which 
an abstract is given in Circular No, 22. In connection with the work of 
the seminary, Professor Gildersleeye conducted weekly readings during 
the latter part of the academic year in the Fragments of the Old Attic 
comedy and delivered twelve lectures on Greek metres with especial 
reference to Aristophanes. 

Besides the Seminary course proper, Professor Gildersleeve 
delivered thirty-two lectures on the Hypotactic Sentence, inter- 
preted select odea of Pindar, conducted twenty-two exercises in 
translating at dictation from Greek into English and English 
into Greek, and held a series of six conferences with undergrad- 
uate students in which the leadiug principles of Greek literary 
art were set forth, with illustrations drawn from the courses 
pursued in the undergraduate department. 

A course in the comparative study of Greek inflections was 
conducted by Dr. Bloomfield. 

This was initiated by a course of seven formal lectures, whose aim it 
was to exhibit the precise degree of certainty which attached itself to the 
most important theory of Indo-European language-history, namely, the 
theory of agglutination. It was shown that there are grave difficulties 
in its way, but that on the whole it afforded as yet the only satisfactory 
explanation propounded for the phenomena of our languages in historical 
times. The rest of the course was carried on under seminary organiza- 
tion ; the origin and form of the verbal inflectional elements being the 
subject which received most attention. Throughout the year this work 
was supplemented by the lectures of the instructor. 

Mr. Harris has conducted a class-course in New Testament 
Greek, twice weekly, through the year, and has given two public 
courses, one, of six lectures, on the Greek of the New Testament, 
with an average attendance of 73, and the other, of five lectures, 
on the Epistle to Diognetus, with an average attendance of 58. 

Additional courses were conducted during the year by : 

Professor C. D. Morris, in 
Plato: PhaedOffour times weekly ^ first Jialf-year, 
Aeschylus: Prometheua; Euripides: MedeOf four times weekly ^ second 
half-year. 

Dr Spieker, in 
Xenophon : CyropoRdia^ four times weekly ^ first half -y ear » 



Homer: Iliad^ xvi-zix, /our Umes weekly , second half -year. 
Classes in Greek Prose Composition were also conducted by each of the 
instructors in connection with the courses above named. 

Students have privately read for examination the following 
books : 
Xenophon : Convivium (8). 
Herodotus : Selections (8). 
Demosthenes: InLeptinem(Z). 
Isocrates : Panegyrieus (2). 
Plutarch : Themistoeles (2). 
Aristophanes : Plutus (2). 
Sophocles : Eleetra (2). 

II. Latin. 

The Latin Seminary, under the direction of Dr. Warren, held 
two sessions a week throughout the year, the author selected for 
special study being Cicero, one hour weekly being devoted to the 
Orations, and one to the Letters. 

A preliminary course of six lectures was given on Cicero's Life with 
special reference to his oratorical training and literary development. It 
was endeavored to show that certain marked differences existed between 
the style and language of the earlier and the later orations, and the lines 
which an investigation into such differences must follow were pointed 
out. The general characteristics of the epistolary style were discussed, 
an account given of the several collections of Cicero's Letters, their dis- 
covery in modern times, and the views now held in regard to the chief 
manuscripts. The orations were taken up in chronological order, — more 
particular attention being paid to the Pro Public Quinctio, pro Roscio 
Comoedo, in Ciecilium Divinatio, in Verrem Actio Prima, pro Milone, 
and Philippica II. Analyses of speeches were prepared by members of 
the seminary ; the commentary of Asconius to the pro Milone was care- 
fully studied, and a large portion of the pro Koscio Amcrino was made 
the subject of critical interpretation. In the early part of the year several 
of the more difficult letters were taken up, on which members were re- 
quired to present in turn a critical and exegetical commentary. Students 
were encouraged to do as much outside reading as possible, and after some 
acquaintance had been gained with the letters of Cicero, the attention was 
mainly directed in the latter part of the 3*ear to the letters of Cicero's 
correspondents. The letters of Sulpicius, Vatinius, Dolabella, Curius, 
Caelius, Plancus, and Marcellus were assigned to different members, and 
the results of detailed investigations into their peculiarities were em- 
bodied in papers and presented to the seminary. Papers were also read 
during the year on the characteristics of Vulgar Latin and on various 
points connected with the syntax of Cicero's letters. 

Dr. Warren also lectured weekly in the latter part of the year 
to advanced and graduate students on Historical Latin Grammar, 
with especial reference to the genesis of forms and to phonetic 
laws. 

Additional courses have been conducted during the year by : 

Dr. Warren, in 
Cicero de Finibus, weekly ^ first half -year, 
Lucretius, three times weekly, first half-year, 
Jjivy^four times weekly ^ first half -year. 
Plautus; Terence, /our times weekly ^ second half -year. 

Professor C. D. Morris, in 
Tacitus : Histories, four times weekly, first half-year, 
CroweU's Selections from the Latin Poets, /our times weekly, second 
half-year. 

Dr. Spieker, in 
Cicero : Tusculan Disputations, three times weekly^ first half-year, 
Horace, /ottr times weekly, second half year. 
Classes in Latin Prose Composition were also conducted by each of the 
instructors in connection with the courses above named. 
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Students have priratelj read for ezamiDation the following 
books : 

Livy: Bka. vi, vii (1). 

Tacitus: Germania^ Agricola {\), 

CaBsar : dvii War (7). 

Cicero: De Naiura Deorum i (6) ; De SeneduU (8). 

Quintilian : Bk. x (1). 

Pliny : Select Leiiera (1). 

Ovid: (2). 

Vergil: Geargien {2). 

Horace : EpUilea i, ii, Ar$ Poetica (1). 

Terence: Phormio; Hauiontim. (5). 

Lucretius : Bk. Y (4). ^ 

III. Sanskrit and Comparative Philology. 

In Sanskrit, one elementary and three adranced courses were 
conducted by Dr. Bloomfield, who also instructed a beginners' 
class in Hebrew during the second half-year. 

After a course in Whitney's Grammar, the first part of Bopp's Nala was 
read by the elementary class, which met twice weekly. One of the ad- 
vanced classes, meeting weekly, read two episodes of the Kath&surits&gara. 

A second class, meeting twice weekly, followed a course introductory 
to the Vedas. In the beginning a short course of lectures was given 
sketching the position of the Vedas in the history and literature of India. 
Throughout the rest of the year there were read hymns of the Rig- Veda 
characteristic of the life, the religion, and customs of the earliest Indian 
period. Particular attention was given to the relation of the language of 
the earliest Veda to that of the common or classical Sanskrit. 

A course in Comparative Grammar of Sanskrit whs carried on in the 
following manner. The subject chosen for treatment was the representa- 
tion of the two Indo-European series of gutturals especially in Sanskrit 
but with constant reference to the nearer relatives of the Indian languages, 
especially the Zend, and the Greek. The more important investigations 
on this subject were made the basis of the discussion, but these were con- 
stantly supplemented by the lectures of the instructor. 

A statement of the course in the comparative study of Greek inflections 
is made under Greek above. 

The class in Hebrew followed a course through Davidson's grammar, 
and afterward the reading and analysis of the first chapters of Genesis 
were entered upon. 

IV. German. 

Advanced Courses were conducted as follows : 

Gk>thic. Weekly first half-year ^ and twice weekly, second half-year. 

Dr. Wood. 
Old High German. . Twice weekly. Dr. Bbtqht. 
Middle High German. TwUe weekly. Ma. Raddatz. 
History of German Literature, consisting of lectures in German. 

On alternate Saturdays. Da. Wood. 
Deutsche Stilubungen and Essays. Monthly. Hr. Baddatz. 
Reading of the classical authors. Four times weekly. Dr. Bright. 
Prose Composition. Weekly. Mr. Raddatz. 
German Syntax. Three times monthly. Mr. Raddatz. 

' The Minor Course classes were instructed by Dr. Wood and 

Dr. Bright four times weekly. 

Selections were read from Schiller's, Goethe's, and Humboldt's 
Prose, Dahn's Urgeschichte der germanischen und rontanisehen 
Vblker, Hodges' Scientific German and Goethe's Egmont, and one 
exercise was given weekly in grammar and prose composition. 

Students have read privately for examination : 

Schiller's WalUnstein (1), TeU (2), Nefe aU Onkel (15). 

Gryphius' Peter Squenz (1), 

Middle High German. Selections from Welnhold's Reader (1). 



V. Anglo-Saxon and English. 

Dr. Wood has met two advanced classes in Anglo-Saxon and 
Early English, each twice weekly. 

He has read with them Sweet's Anglo-Saxon Reader, part of Cyne- 
wulf 's Blene, and Specimens of Early English, ed. Morris and 
Skeat, Pt. I. To the same classes he also lectured, once weekly, 
first half-year, on Comparative Anglo-Saxon Grammar. In the 
second half-year, a second hour weekly in Gk>thic (see German 
courses) was substituted for the weekly hour in Old-Saxon an- 
nounced. 
There was also a bi-weekly meeting of the advanced students 
under the direction of Dr. Wood during the second half-year, at 
which papers were read, brief reports presented, and the contents 
of recent scientific journals discussed. 

Besides these, the following less advanced classes, including 
the Minor Course classes, have been conducted by Dr. Wood. 
Anglo-Saxon for beginners. Weekly. 

Chaucer, The Prologue, etc., ed. Morris. Twice weekly , second half- 
year. 
Shakspeare, Macbeth. Weekly, first half-year. 
English Phonetics, Sweet's Hand Book. Weekly, first half-year. 

Dv} Browne has met, twice weekly, a class for reading works 
by the best English Prose Writers. Selections from Burke, 
Fitz-James Stephen, and Defoe have been read. Essays have 
been written monthly by each member of the class, and have been 
corrected and commented upon by the instructor. 

VI. Romance Languages. 

Advanced Courses were conducted by Mr. Elliott as follows : 

Old French— The Passion du Christ (x century) was taken up and 
its mixed dialect character particularly studied in its linguistic 
relations to both the Proven9al and Langue d'oil types. Twice 
weekly J first. half -year. 

Old Franco-Norman Dialect. — The Vie de Saint Alexis (xi century) 
and Wace's Roman de Rou (xii century) were examined in their 
relation to English and to the French proper. Twice weekly^ 
second half-year, 

Proven9al. — Extracts from Bartsch's Chrestomathie Proven^le con- 
fined to the xii century language with practical exercises and 
special comparison with the Latin and the other Romance idioms, 
in phonetics and morphology. Weekly^ through the year. 

Romance Dialects. — Lectures and practical exercises in the Italian 
and ProvenQal dialects. Weekly^ through the year. 

Portuguese. — Os Lusiadas de Camues was read with special reference 
to the language of this period as compared with the Spanish and 
Latin. Weekly, through the year. 

Italian.— Dante. Twice weekly, first half-year. 

Spanish. — Don Quijote. Twice weekly, second half-year, 

Mr. Marcou conducted coursed in 

Old French. Twice weekly, through the year. 
French Literature. Weekly^ through the year. 
Mr. Marcou also conducted the Minor Course classes in French, 
which met seven times weekly. 

The reading embraced Fustel de Coulanges, La Citf Antique; Elise 
Reel us ; Moli6re ; Victor Hugo ; etc., and there was one exercise 
weekly in grammar and prose composition. 
Two public courses on French Literature, including twenty-two 
lectures (in French), were given by Mr. Rabillon, with an aver- 
age attendance of thirty-seven. He also conducted classes in 
French conversation and composition and in the rudiments of 
French. 
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The Johns Hopkins Philological Association has met 
monthly as heretofore. Papers have been read daring the ses- 
sion by 

W. J. Alexander, on Matbew Arnold's poetry tost ; participial peri- 
phrases in Attic prose. 

M. Bloomfield, on a soarch for functional and dialectic differences in 
the present systems of the Veda ; Arthur 0. Burnell and the Talayak&ra 
Br&hmana; the general theory of Greek accentuation ; the etymology of 

J. W. Bright, on a fragment of the Cura Pastoralis. 
A. M. Elliott, on functional differences of the past participle in the 
periphrastic perfects of the Latin, old and modern French. 

A. Emerson, on the so-called dying Alexander of the Uffizi Gallery. 

B. L. GilxSerslseye, on aesthetic and grammar ; on the symmetrical 
structure of the Pindaric odes. 

J. R. Harris, on the locality of the treatise of Palladius de Agricul- 
tura; '*New Testament autographs''; the normal forms of the Pliny 
and Cicoro letters ; notes on the stichometry of Euthalius. 



H. C. G. Jaoemann, on the second mutation of consonants in French ; 
some points in the relations of the Norman dialects to English pronuncia- 
tion. 

P. B. Marcou, on French syntax as affected by the cultivation of style. 

0. D. Morris, on a probable error in Plutarch ; a note on the Chal- 
kidians ; on the Athenian jurisdiction over the allies. 

B. F. O'Connor. Review of Professor Harrison's French Syntax. 

E. H. Spieker, on the use of on (or <Jr) in direct quotations. 

A. H. Tolman, on quantity in English verse and the use of the hex- 
ameter ; the laws of tone-color in the English language. 

M. Warren, on the importance of Latin glossaries with special ref- 
erence to Codex Sangallensis, 912, Saec. yii-yiii ; on a Plautine pun. 



The third volnme of the American Journal of Philology 
has been completed during the year, and the second namber of 
the fonrth Tolume is now in press. 



HISTORICAL AND POLITICAL SCIENCE. 



PROGRAMME FOR 1883-84. 



I. Graduate and Advanced Courses. 

1. Seminary of Historical and Political Science. 

The Seminary, for the cooperative study of American Institu- 
tional History and Economics, is conducted by Dr. H. B. Adams 
and composed of the Instructors and advanced students in this 
department. Two hours weekly, 

2. Sources of American Colonial History. 

This will be a class course for practical training in the use of 
colonial laws, archives, and documentary history of the older 
states of the American Union. The class will meet in the 
library of the Maryland Historical Society by the courteous 
permission of the authorities of the Society ; particular atten- 
tion will be given to the State Papers of Maryland, which have 
lately been transferred from the Land Office at Annapolis. 
The Society has always accorded free access to its valuable col- 
lections to students of the University. Once weekly, first half" 
year, 

8. Sources of American Constitutional History. 

This course, like the preceding, will be one of practical instruction 
in the use of original sources of American History, but with 
special reference to the origin and development of the Consti- 
tution. The class will meet in one of the rooms belonging to the 
Maryland Historical Society, and will study the political and 
economic questions which held the states together after the close 
of the American Revolution, together with other formative 
influences, which led to the adoption of the present Constitu- 
tion. Once weekly^ second half-year. 

4. Advanced Course in Political Economy. 

This course will be conducted by Dr. R. T. Ely. The first half 
of the course will consist of lectures on the Principles of Econ- 
omics, with special reference to such practical problems as the 
Tariff, Cooperation, Strikes, Immigration, etc. The second 
half will comprise lectures on Social Movements in Europe and 
America during the eighteenth and nineteenth centuries. 
Thrice weekly. 



5. Taxation in America. 

Ten class-lectures will be given by Dr. Ely upon American Tax- 
ation, with special reference to States and Cities. 

6. English Socialism. 

Pour lectures will be given by Dr. Ely on Social Movements 
in England in the nineteenth century. This course will deal 
especially with Robert Owen and English Communism, Anti- 
Corn-Law Agitation, Chartism, and Christian Socialism. 



Note. — Graduates and advanced students are expected to have sufficient 
command of French and German to enable them to read historical and 
political works in those languages ; persons deficient in this regard are 
advised to begin the study of those languages at once. Classes in French 
and German historical prose, also in Anglo-Saxon, will bo in progress 
through the year. Graduates who so desire may take any portion of 
the following courses ; but undergraduates will not be admitted to any 
of the advanced courses, except No. 3, on American Constitutional His- 
tory, and No. 6, on English Socialism. 

II. Undergraduate Courses. 

1. Introductory Historical Coarse (required of all). 

At matriculation, all students must pass an examination in the 
general history of England and the United States. After pass- 
ing this test, all undergraduates are required to take the Intro- 
ductory Historical Course, which comprises : 

(a) Twelve Lectures on the Origin of Civilization, by Dr. H. 
B. Adams. 

(b) Twenty Class Exercises in Physical and Historical Geo- 
graphy, with Dr. J. F. Jameson. 

(c) History of Greece and Rome, with Dr. J. F. Jameson. 
Twice weekly^ through the year. 

2. Two Years' Course in History. 

Five exercises weekly, 
FIRST teab: 

(a) Livy. 

(See Latin courses^ p, 129). 

(b) Tacitus. 

(See Latin courses^ p. 129.) 

(c) Thucydides. 

(See Greek courses, p. 128). 
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SECOND TKAR : 

(a) Lectures on Early Church History, Mediaeral Empire, 
the Italian Renaissance and the German Reforma- 
tion, by Dr. H. B. Adams. 
Twice weekly^ through the year, 
(6) Class Exercises in French and English History, by Dr. 
J. F. Jameson. 
Three times weekly ^ through the year. 



Note. — Either half of this two years' course may count for a Minor 
course in History, provided the Introductory Historical Course has been 
successfully taken. The first half of the Major Course in History consists 
of one year's class-work in Livy, Tacitus, and Thucydides, with special 
reference to historical culture and literary form. This study of the 
original sources of important periods in Greek and Roman history, may 
be pursued in the same year as the Introductory Historical Course, but 
the second part of this Major Course must follow the Introductory 
course, although it may bo taken without the classical course ; in this 
case, a Minor in History can be counted. 

3. Two Years' Coarse in Political Science. 
Ftve exereUea weekly. 

VIRST TKAR : 

(a) Elements of Political Economy, by Dr. R. T. Ely. 
Five hours weekly^ first half-year. 

(6) Historical Systems of Political Economy, by Dr. R. T. 
Ely. 
Five hours weekly ^ second half-year. 

NoTB. — It is desirable that students who propose to follow this course 
should previously read one of the following manuals : Cossa's Guide to 
the Study of Political Economy ; Rogers' Manual of Political Economy ; 
or Mrs. Fuwcett's Political Economy for Beginners. 

SECOND TKA.R: 

(a) Elements of Roman Law. 
Once weekly y first half-year. 

{h) International Law. Blnntschli's Code, with lectures 
on Internationa] Relations, by Dr. H. B. Adams. 
Three times weekly ^ first half-year, 

(c) European Constitutions, by Dr. H. B. Adams. 
Three times weekly ^ second half-year. 

(d) English Constitution (Stubbs' Select Charters), by Dr. 

J. F. Jameson. 
Once weekly y through the year, 
{e) American Constitution, by Dr. H. B. Adams. 
Once weekly f second half-year. 

Note. — The first year of the course is devoted to Political Economy, 
which by itself counts as a Minor course, or which may be combined with 
a History Minor, thus constituting one Major course in Historical and 
Political Science. 

The second year of the course in Political Science may be taken by 
itself, or it may be combined with one year of History. 

K Minor course of one year in History or Polilical Science requires 
not only successful examination upon class-work, but the production of 
at least three essays, which shall be subject to the criticism and approval 
of the instructor in English, and which shall be read, in part, before 
the teacher of elocution. A Major course of two years in History or 
Political Science, requires the production of six acceptable essays, and 
successful examination upon such course of outside reading as may be 
prescribed in individual cases. 

III. Library Facilities. 

Besides the University Library of Historical and Political Science, 
other libraries, easy of access, are the Library of Congress, the Pea- 



body Library (numbering seventy-nine thousand volumes, and 
known as " a library of research "), the Library of the Maryland 
Historical Society (especially rich in Americana), the Library of the 
Baltimore Bar (law reports), and the Maryland Episcopal Library 
(especially valuable for its original sources of church history). 

By the opening of the next academic year, the books on Historical 
and Political Science will be placed by themselves in commo> 
dious rooms. The library, already fairly supplied with the 
state papers, public documents, statutory law, codes, charters, 
municipal reports, etc., will be rapidly increased by publica- 
tions coming from our national, state, and city governments. 

IV. PubUcations. 

The Johns Hopkins University Studies in Historical and Politi- 
cal Science will continue to be published in the form of mono- 
graphs, but with somewhat widening scope. While studies in 
Local Oovernment will still find place, attention will be directed 
to City Government in America, and to certain topics of eco- 
nomic as well as institutional interest. A list of the numbers 
thus far published is given below. 



WORK OF THE PAST YEAR, 1882-83. 



I. The Seminary. 

This class of graduate and advanced students has met Friday 
evenings throughout the year in two-hour sessions, under the 
guidance of Dr. H. B. Adams, for original studies in American 
Institutional and American Economic History. 

II. Historical and Political Science Association. 

This includes the Seminary and certain gentlemen not directly 
connected with the University, but coSperating with or aiding its 
work in Historical and Political Science. 

The associate members are a few lawyers, clergymen, teachers, 
archaeologists, and local historians in Baltimore or Maryland ; 
several non-resident professors, graduate students, and special- 
ists, together with some who have lectured informally before the 
Association or who have contributed to the University Studies. 
During the past year the following gentlemen have addressed the 
Association : The Hon. John H. B. Latrobe, President of the 
Maryland Historical Society ; Hon. A. D. White, President of 
Cornell University; Dr. Philip Schaff, of Union Theological 
Seminary ; the Rev. A. D. Mayo ; the Rev. G. A. Leakin ; 
Colonel William Allan, Principal of McDonogh Institute ; Dr. 
S. A. Harrison, of Easton, Md. ; Hon. A. B. Davis, of 3Iont- 
gomery County, Md. ; W. T. Croasdale, editor of The Day 
(Baltimore) ; Talcott H. Williams, of the editorial staff of The 
Press (Philadelphia). 

III. Publications. 

A special channel for the publication of the best resalts of 
Seminary and Association work has been opened by the Unirer- 
sity through the Studies in Historical and Political Science, a 
series of monographs, edited by Dr. U. B. Adams. The aim of 
this series is to combine kindred contributions to Historical and 
Political Science in such a way that individual studies may become 
more useful by reason of association, first, in numbered monographs 
and, afterwards, in book-form. The special fidds that have been 
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choseD for co-operative stndy are American Institutions and Amer- 
ican Economics, both fields to be considered from historical and 
practical points of yiew. 

An Introduction to American Institutional History was written for 
the series by Mr. Edward A. Freeman, who, during his visit to 
Baltimore in November 1881 , became interested in the work of 
the University. Beginning in November, 1882, the *' Studies " 
have been issued every month : they include the Germanic 
Origin of New England Towns, with Notes on Co-operation in 
University Work, by the Editor ; Local Government in Illinois, 
by Albert Shaw, A.B. ; Local Government in Pennsylvania, by 
E. B. L. Gould, A. B. ; Saxon Tithing Men in America, by the 
Editor ; Local Government in Michigan and the Northwest, by 
E. W. Bemis, A. B. ; Parish Institutions of Maryland, by 
Edward Ingle, A.B. ; Old Maryland Manors, by John John- 
son, A. B. ; and Norman Constables in America, by the Editor. 
Some of the communications to the Seminary during the year 
have also been printed elsewhere. Two papers on Plymouth, by 
Dr. H. B. Adams, appeared in the Magazine of American His- 
tory (December, 1882, and January, 1883); in the same magazine 
for April, 1883, were papers by Dr. J. F. Jameson and Edward 
Ingle, the one on Montauk, the other on Maryland Parishes. 
Dr. K. T. Ely's paper on Money was published in the Banker's 
Magazine, January, 1883 ; and his lecture on the Prussian 
Civil Service appeared in the Overland Monthly for May, 1883. 
Various minor communications, notes, abstracts, reviews of new 
books have been printed in newspapers or critical journals. 

IV. The Library of Historical and Political Science. 

The foandation of a special library of research has been, for the 
stadents of Historical and Political Science, one of the most 
important results of the year, inasmuch as the prosecution of 
Seminary work and contributions to the Studies are in great 
measure conditioned by the character and accessibility of library 
materials. 

The collection of State Laws and Colonial Records for the study 
of American Institutional History was begun in the interests of 
the University Ave years ago. In 18S2, provision was made 
for the increase of this collection, and for its establishment in a 
separate building. At the opening of the last academic year, 
the Seminary was intrusted with the charge of all books relating 
to its special fields of Historical or Political Science which 
belonged to the main Library of the University. In December, 
1882, this collection was greatly enlarged by the gift of the 
library of Dr. J. C. Bluntschli, late professor of constitutional 
and international law in the University of Heidelberg, a library * 
especially rich in works of Historical and Political Science, and 
containing about twenty-five hundred volumes, with three 
thousand pamphlets. The collection had been purchased by the 
German citizens of Baltimore as a donation to the Johns Hop- 
kins University. This generous gift was soon followed by two 
large contributions of Government Documents, the first from 
the Department of the Interior, the second from the State 
Department at Washington. 

V. Advanced Courses. 

Class-lectures on the Sources of Early English History were 
given weekly by Dp. H. B. Adams during the first half-year, and 
on Comparative Constitutional History (with Bluntschli's " Lehre 
Tom Modernen Stat " as basis), during the second half-year. 

These lectures were given in the small lecture-room at the 
Peabody Institute, where, through the courtesy of the authori- 



ties in charge, the privilege has been enjoyed of exhibiting to 
the class all available books and sources of information men- 
tioned in the lectures. These literary materials were briefly 
described and then referred to individuals for more detailed 
examination at the Institute during the week, each man taking 
some one theme or original authority. Such study led to a 
course of student lectures, the second half-year, upon special 
topics connected vnth the class-work. 

Glass-lectures on Finance and Administration, three hours 
weekly throughout the year, have been given by Dr. R. T. Ely. 
Particular attention has been devoted to the General Principles of 
Banking, and Banking in the United States, to monometallism 
and bimetallism, and to taxation. Each member of the class has 
written a description of the National Banking System, basing his 
essay on the banking laws, government documents and such other 
material as he could command. Papers on monometallism and 
bimetallism were read before the class by students, and were fol- 
lowed by a discussion. Papers have been written by students on 
different topics connected with the Financial History of the 
United States, as the First and Second United States Banks, the 
Income Tax, National Finances from 1861>6, etc. Beginnings 
of a series of papers on finance in state and city have been made 
and will be continued during the coming academic year. Apart 
from financial administration, attention has been given to the 
Civil Service in this and other countries and to municipal goy- 
ernmeni. 

Six public lectures were given in Hopkins Hall by Dr. Ely 
upon the History of French and German Socialism, with an 
average attendance of 110 persons. 

These lectures are now in press, and will be published in book- 
form by Harper and Brothers. 

Four public lectures were given by Dr. Adams before the 
Peabody Institute on Local Life and Home Institutions. 

VL Undergraduate Courses. 

An Introductory Historical Course was given by Dr. H. B. 
Adams, assisted by Dr. J. F. Jameson. 

This course consisted of twelve lectures on Oriental History by 
Dr. Adams, and of class-instruction in the History of Greece 
and Rome and of Sarly Europe, by Dr. J. F. Jameson, two 
hours weekly throughout the year. 

A Minor Course in Modern History, for students of at least 
one year's standing, was conducted by Dr. Adams, five hours 
weekly throughout the year. 

The first part of this course consisted of lectures, essays, and 
examinations on the Italian Renaissance, with Sismondi's His- 
tory of the Italian Republics for a class-book, and with a class- 
library consisting of Symonds, Burckbardt, Villari, Milman, 
Hallam, etc., for topical reading and reference. The second 
part of the course was devoted to a study of the Reformation 
in Germany, Switzerland, France, and England, together with 
the Revolt of the Netherlands and the Thirty Years' War, 
with frequent oral and written examinations. 

A Minor Course in Political Economy was conducted by Dr. 
R. T. Ely, five hours weekly throughout the year. 

The first part of this course consisted of an exposition of the Prin- 
ciples of Political Economy, with the work of John Stuart Hill 
as a basis. The second part was a further development of this 
subject, together with lectures upon Historical Systems of Polit- 
ical Economy. 
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PROGRAMME FOR 1883-84. 



I. History of Philosophy and Ethics. 
Professor G. S. Morris, daring the first half-year 

1. Will lecture on the History of German Philosophy, with 
special reference to the development from Kant to Hegel. 

Three timea weekly, 

2. Will direct a Philosophical Seminary, with Spinoza's Ethics 
as the special subject of study. 

Twice weekly. 

3. Will give four public lectures on the Ethics of Social Rela- 
tions. 

Probably in December. 

4. Will also conduct a course in Ethics for undergraduates. 

(See Undergraduate Courses below). 



Books Rboommsitdbd fob Pbsliicikart RBiiDiKa. 

Cbum 1, Encyclopaedia Brilannica, 9th edition, (articles on Descartes, Cartesian- 
ism, Leibniiz, Kant. Fichte, Uegel) : A. Seth, Iiyom KaiU to Hegel ; E. Caird, The 
PhUotophy ofKnnt, (especially the Historical Introducliou); J. Watson, ifan/ and 
JiU EnglUh OrUic*; Kaut, VrUtqtie o/l^re Reason (in "Griggs's Philosophical Clas- 
sics." Uiicago, 188-2); W. Wallace, The Logic of Hegel (Prolegomena); Seth and 
Ualdane, &says in Philosophical Crilicism; K. Fischer, OwehichU iter neueren 
Philosophic; ilkrms. Die Philosophic seit Kani, 

Course 2. Students should be provided with a copy of the Latin text of Spino- 
za's Ethics. The Tauchnitz edition (Spiuozae Opera, ed. C. Briidcr, Vol. I) is 
suggested as convenient and inexpensive. Attention may be directed, pro- 
liminarlly, to the bibliography of the subject in Ueberweg's History of Phi- 
losophy and also to the following : F. Pollock, Spinoza^ His Life and Philosophy; 
J. AMartineau, A Stiidy oJSpinnza ; J. Q. Prat, L'ethique dc Spinoza, traduUe el annoUc^ 
ParU I and II, (Paris 1880-2) ; F. G. Hann, Die Eihik Spinoza's uud die Philosophic 
Descartes', (Innspruck, 1875); G. Busolt, OrundzUge dcr JSrkenntniutheorie und 
Melaphysik Spinoza's, (1875). 

Course 3. H. Marion, La SolidarUt morale; Aristotle, PotUiet and Economics; 
ilegel, Philosophic des Rechts; Trendelenburg, Naturrecht; R. Mulford, The 
NtUion; Lieber, PolUical JElAics; P. Janet, La FamiUe; Ferraz, Le Socialisme, 
(Paris, 1882). 

II. Psychology, Etc. 

Dr. G. Stanlet Hall, during the second half-year 

1. Will give a course of at least two lectures weekly, with 
charts, experiments, etc., in Physiological Psychology. 

This course is intended only for those who have taken the course 
in general biology, (including the structure of the sense organs 
and brain), which will end before this course begins. 

2. Will direct the work of those engaged in special research. 

A certain number of tables (probably not more than four) will be 
provided for students who wish to engage in special observation 
and research in the field of psychical phenomena. To this privi- 
lege those only will be admitted who are already experienced in 
physiological methods. For permission to use a table applica- 
tion should be made to Dr. Hall prior to January, 1884. From 
the nature of the work comparatively little time daily can be 
given to it with advantage. 

3. Will give a course of at least two lectures per week on Psy- 
chological Theories and Ethics. 

This course is designed especially for those who have some funda- 
mental knowledge of the history of philosophy and ethics. Pro- 
grammes of practical work in this field will be prepared for 
those who may desire. 

4. Will direct a course in Pedagogics. 

A weekly class in the principled of pedagogics will be formed in 
connexion with lectures elsewhere announced for those intend- 



ing to teach in colleges and other higher institutions of learning* 
A select library will be provided, and each member of the class 
will be expected to prepare and deliver a paper on some appointed 
topic. 
5. Will give five public lectures on educational topics in suc- 
cessive weeks during the spring. 

III. Logic. 

Mr. C. S. Petrce. 

1. Will give forty lectures to graduate and special students 
upon General Logic. 

The course will follow the contents of Mr. Peirce's forthcoming 
treatise on logic. At least one lecture will be devoted to each 
chapter, but the preferences of the class will be consulted in de- 
ciding upon the topics of nine of the lectures. The distribution 
of topics in the chapters is as foUows : 
Oeneralities (5 chapters). 
Deductive Logic : 

Non-mathematical (3 chapters). 

Algebraic (4 chapters). 

Otherwise mathematical (4 chapters). 
Inductive Logic: 

Theory (9 chapters). 

Illustrations (6 chapters). 

2. Will give special courses or private lessons upon any branch 
of the subject in which any of the graduates or special students 
may desire instruction. 



IV. Undergraduate Courses in Logic, Ethics, and 
Psychology. 

Undergraduates will have the opportunity of following any or 
all of the courses below mentioned. Similar announcements will 
be made in future years, so that each undergraduate may take 
part of his philosophical work in one year and part in another. 
Examinations will be held at the close of each part of the course. 

1. Logic. 

Thirty lessons. Mr. J. R. Harris. 

Keference books: Whately, Elements of Logic; Jevons, Lessons 
in Logic; Mill, System of Logic, 

2. Ethics. 

Twelve biographical lectures on leading philosophera, ancient and 

modern. Professor G. S. Morris. 
Reference books: Schwegler, Handbook of the History of Philoso^ 

phy; Ueberweg, History of Philosophy ; Lewes, History of Phil- 

oaophy ; Philosophical Classics for English Readers, ed. Knight ; 

Oerman Philosophical Classies^^ed. G. B. Morris; English Phil" 

osopherSf ed. Miiller (Putnams). 

3. Ethics. 

Twelve lectures and exercises on Practical Morals. Mr. J. R. 
Harris. 

4. Psychology. 

Twelve lessons on the Relation of the Mind and Body. Dr. G. S. 
Hall. 

6. Psychology. 

A course of lectures on Mental Habits. (To be hereafter an- 
nounced). 
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CALENDAR, 1883-84. 



Tuesday, September 18. 

Tuesday, Sept. 18 — Saturday, Sept. 22. 

Tuesday, September 25. 

Friday, June 7. 



Next Term Begins. 
Examinations for IMatricufation. 
Instructions Resumed. 
Next Term Closes. 
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SCIENTIFIC NOTES 

On the work of Members of this University in Mathematics, Physics, Chemistry, Biology, Ancient and 
Modem Languages, History, Political Science, Psychology, Ethics, and Logic. 

NOTES IN PHILOLOGY. 



Symmetry in Pindar, by B. L. Gildersleeye. 

[Abstract of a paper read at the meeting of the UnirexBity Philoloffical ABsoelatioD. 
AprU 6, 1883]. 

It is impossible for any one that studies Greek literary art not to 
count on symmetry. The tendency to balance, to parallelism is univer- 
fal. In Greek the tendency is a law. 

It is needless to enlarge on this. The law of correspondence — measure 
answering to measure — is fundamental and has been applied to every 
sphere of Greek art, pictorial, plastic, literary, not without overstraining, 
yet not without great profit. In music as in architecture it is unques- 
tioned. Even frivolous Offenbach has said: ** Music is an algebra.'' 
Poetry like music is made up of equations. 

In Pindar the symmetry of form is evident. The odes are composed 
either of corresponding strophes or of corresponding triads (strophe, anti- 
strophe, and epode). But this is not enough. There must be within each 
strophe, each epode, another balance, another correspondence, another 
symmetry. Westphal first distinctly postulated this correspondence and 
opened the way for the establishment of it, but like other bold and bril- 
liant originators, he wearied of his own work, renounced bis own princi- 
ples. Perhaps he did not like bis following. Heinrich Schmidt began 
his metrical and rhythmical studies as a worker on the lines laid down by 
Westphal, although he differs from his forerunner at every turn, and in 
the last few weeks Moriz Schmidt, well known as a Pindaric scholar, far 
from being satisfied with the results of his predecessors, has set up his 
schemes in opposition to Westphal's and Heinrich Schmidt's. 

A sample of the divergencies may be given. In the epode of O. 6 Boss- 
bach- Westphal saw three mesodic periods with an epodikon: 

I. 3,2,3. II. 4 4 2,44. III. 48,83,88,4. 4 Spod. 



Heinrich Schmidt marks five : 

I. B 2 3. II. 4 4 2. III. 4 4, 4. 



Biir. IV. 8 83 8. V. 4 4. 



Moriz Schmidt pronounces both wrong and constructs a different 
scheme : 

^644 6 = 20. 544444= 16. -<1'6644 = 20. 

It will be observed that the number of bars in Bossbach- Westphal and 
in H. Schmidt is the same. In Moriz Schmidt, owing to the great range 
he allows himself in the use of roii} and 'Axlfifui — the power of prolonging 
and the power of resting — the number is slightly increased. He has 
fifty-six against fifty three. But the other differences are graver. Still 
whether we accept the short periods or the long, the recognition of some 
principle of symmetry cannot be withheld. These choral structures were 
made not only to balance each other, but also to balance themselves. 

So much for symmetry of form. Is there any corresponding symmetry 
of contents ? We find it elsewhere in Greek poetry. We find response 
of antistrophe to strophe in the drama, not only in form but to a certain 
degree in sense. Are we to renounce this in Pindar ? If we are to listen 
to the oracles of to-day, yes I Westphal found in Pollux a notice of the 
Terpandrian v6fiog^ emended it, applied it. What is true in it amounts 
simply to the old principle of beginning, middle, end. To be sure 
kvapx&i fierapxo-^ KOTOTpoTrdf bft^7^y fieraKaraTpoKdf a^payi^^ k^66wv have a 
mystic sound, but the seven parts (Mezger gives eight) are not all found 
in each ode, and, so far as I can see, the discovery amounts to nothing 
more than the reannouncement of a requirement as old as art itself. Plato 
demands of every 7i6yoQ that it shall be a (^^ov. A ^i^ov ought to have 
head and foot, and if the ofi^aT^imxoi of to-day* cannot be content without 



• 'Ofi^aAtf^XM^ictiprimam Bogomili; deinde i(a appellatl per ladibriam a Barlamo 
Calabro monachi aetatls istiut qui se i9wxa<rrac vocabant, a modo quo preoea fuadebant, 
Kirovrrct nempe riv aia^^v h^^akfibv aitv oAy voi iv fiia^ r^ «oiAtaf ^vv card rhv 
•ik^oAtf r, etc DUCAJrOB. 



that Delphic expression, it ought to have an bfi^Xdc also. But there is 
danger of carrying tbe analogy too far. The trunk of man, for instance, 
Is beautifully symmetrical on the outside, but within the vital organs are 
packed away with scant regard to symmetry. Heart, lungs, liver, with- 
out which the skin would be a dead hide, are not remarkable for the 
balance of their forms. So it may be said that the inner organism of a 
Pindaric ode need not correspond to the outer form, and that the five 
triads of the Third Pythian may be chopped up into seven Terpandrian 
pafts — chopped up, for the knife does not come down on the rhythmical 
joints. But where shall we find anything like this in Greek literature? 
The further we penetrate into Greek poetry, tbe greater reason have we 
to acknowledge the reign of symmetry. Violation of symmetry, of cor- 
respondence, may be referred in every instance either to defective tradi- 
tion or to designed disturbance. As in Greek architecture, so in Greek 
poetry, departures from symmetry are not only suffered but enjoined 
for the sake of a higher symmetrical effect, for the maintenance of the 
feeling of life. The straight line of mechanics becomes the curved line 
of art. The entasis of the Doric column, the fiexure of the Doric stylobate 
are familiar illustrations of tbe law of visual effect. The Greek artist 
had regard to the position that his work was to occupy, to the angle in 
which it would present itself to the eye of the beholder. So in Greek 
poetry we must consider the law of higher symmetry, the principle of 
artistic unity, the calculated effect on the hearer — and we must remember 
that we have to do with the hearer, not with the reader. Inxo/tv&la is 
well, but when passionate utterance gives two verses the time of one, we 
must not heedlessly apply tbe knife because the passage looks out of bal- 
ance. But these interferences apart, we expect a symmetry in contents 
corresponding to symmetry in form, and we cannot admit a logical divis- 
ion which shall ruthlessly run across all the lines of the artistic structure. 
We must seek the symmetry of thought, where the symmetry of the form 
is revealed, in strophe, in triad. Each strophe has its office, each triad 
its function, and as it is important that nothing should tempt the eye 
from its work, an edition of Pindar, with a triad on each page, is almost 
a necessity to the student who wishes to approach the poet directly. The 
only concessions that must be made to logical distribution are those that 
must be made in the same department of art. We must simply allow the 
strophe and the triad the same play that we allow foot and seriea in the 
verse.* 

Beduce the Terpandrian v6fioc to a more simple expression, see in it 
nothing more than a somewhat bizarre statement of the general principles 
that manifest themselves in an oration of Isokrates or a dialogue of Plato 
as well as in an ode of Pindar, and I should not object to become a Ter- 
pandrian myself. Certainly I should prefer that result to the acceptance 
of Dissents elaborate system atization. In his chapter *< De dispoeitione 
partium," Dissen has treated at length tbe arrangement of the elements 
of the epinikion — the preparatory office of the prooemium and the inter- 
weaving of the parts. ** With tbe exception of tbe very short pieces," he 
says, ** all Pindar^s odes have at least two parts besides the prooeoiium," 
and Dissen has interested himself in showing how the poet prepares his 
theme, interposes a myth, and then returns to his theme, and how from 
the simple arrangement which he represents by a 6 a, the poet advances to 
ahacafabeha^ abehda, and the crowning glory, abededa. 



• See CroiMt*8 chapter on this sabjeet, in his " Pindare." The Tiewa I am here picaent- 
ing I have long entertained, but in thia, as in all other matters, I am more deairooa at 
thinking a right thought than a new one. As I hare not gone Into the question of the 
relation of strophe to antistrophe and epode, I would add here that J. H. H. Schmidt, 
in hia Metrik (8. 860), has shown that Pindar has paused abont twice as often at the end 
of the strophe as at the end of the antistrophe. The oliject of this, as Schmidt thinks, 
is to break up tbe meehanioal balance of strophe and antistrophe, or, as he pota lt,a + (a -h &) 
is more common than a + 6 + <&)• This is, of course, a reinforcement of the position takaa 
in this paper. 
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There is of course an element of truth in Iheee recurrences. There is a 
cyclical movement in many of the Pindaric odes. The myth is usually 
belted by the praise of the victor and the victor's home, but it is impos- 
sible to accept an elaborately systematic arrangement of the subject within 
the symmetrical structure of the rhythm and independent of it Dyads 
and triads there are in Pindar, but they do not disturb the rhythmi- 
cal working of the odes ; and Dissen often elevates to the rank of an 
organic part what has been brought in simply as a foil. Everything in 
Pindar must have a deep slgniflcance, an independent value, a special 
allusion, whereas much is^ut there for the sake of heightening the effect 
by contrast. 

Dissen has gone through all the odes and reduced them to schemes, for 
which he claims great simplicity and beauty. Furtwangler has selected a 
few, and expended on them a great wealth of fancy. It cannot be said of 
him that he is indifferent to the claims of symmetry. To him the Pin- 
daric odes are so many temples, and he sees ground-plans and elevations, 
and rows of columns, and groups of figures in the rhythmical structures 
of Pindar. Host persons will consider Furtwangler's book a waste of fancy 
and ingenuity, and yet it has not been written all in vain. Temple and 
ode are both built on a plan, both obey the laws of symmetry, and so 
one may serve to illustrate the other. But the manifestations are dif- 
ferent The temple is to be developed from the cell, the ode from the 
rhythm. Begard the ode as a great verse and much of the difficulty 
in finding symmetry in the Pindaric poems will disappear. 

Is it a mere fancy to regard the odes as a great verse ? Certainly not 
There are trochees and trochees, the ordinary trochee (tribrach) >.-. w w 
(111) and the rpoxdloc mf/AavT6c l_ii-ji_i(444). The strong part is to the 
weak part as 2 : 1 in both cases. And so, if the analysis proved it, I should 
not ol^ect to calling Pindar's triads trochees or chorees, his tetrads dactyls, 
and his pentads cretics, only that system does not seem to work. But we 
do notice and shall hope to consider more carefully hereafter a manner of 
limitation to the length of the Pindaric odes. Take out the Fourth 
Pythian and no ode made up of strophe, antistrophe, and epode goes beyond 
a pentad. This has its analogy in the law of limit to the length of series. 
The iambus and the trochee are limited to eighteen morae (2 x 8 X 8), the 
dactyl to sixteen (4 X 4), the cretic to twenty-five (5 X 5). That is to 
say, each typical foot gives the norm for combination according to its own 
proportion. A dactylic verse when reproducing cretic movement cannot 
go beyond the square of the cretic. The dactylic pentapody 

is a cretic on a large scale, and the 20 morae which compose it fall within 
the 5x5. In like manner, the limitation of the number of Pindar's sys- 
tems inevitably suggests the principle of a rhythmical proportion in the 
whole piece, which proportion is dependent on the relation of strophe to 
epode. But it would be premature to discuss this point now, and, besides, 
the problem of immediate interest is the distribution of the matter of the 
ode among the strophes or the triads, as the case may be, and here the 
analogue of the verse as a rhythmical structure and the verse as a logical 
unit will aid us. The verse, as a rhythmical structure, is made up of 
verse-feet ; the verse, as a logical unit, is made up of word-feet The 
coincidence and the discrepancy of verse-foot and word-foot constitute 
respectively diaeretU and eaemra^ if, indeed, one may be allowed to use 
this nomenclature, which certainly has its convenience. 

Now a verse in which verse-foot and word-foot should coincide through- 
out as in the famous aparsis \ KaatU | Um^is \ camjms \ sptendei ei \ horret 
of Ennius would lack unity, and a succession of them would be intoler- 
ably monotonous. Hence the office of caesura to effect unity by dividing 
a word between two feet and so to force a more energetic recitation. 
Diaeresis serves to distribute the masses, caesura to unite them. 

Of course where the masses are so large as in the Pindaric odes there is 
not the same danger of monotony. Bach triad might present a complete 
whole. In fact each strophe, each antistrophe, each epode might be 
rounded off as a separate element without much offence. But the Greek 
sense of unity demanded a less mechanical distribution, and the parts of 
each ode often fit Into each other as the parts of an hexameter or a tri- 
meter. The preparation, as Dissen would call it, does not count, nor 
does the connexion. The body of the thought falls within the limits; 
that is enough. In studying the Pindaric odes I have often thought of 
the lines of color used in maps to designate boundaries. The eye is not 



offended by the excurrence there nor the mind by the excurrence here. 
Making this allowance then and suffering the sense to bind strophes and 
triads together while the dominant Jhemes of strophes and triads are 
distinct, we shall find no insuperable difficulty in establishing simple 
and easy proportions for most of the Pindaric poems. Problems there 
will always be, and bold would be the man who should maintain that he 
had said the last word on such a theme. 

Of the forty-four Pindaric odes, seven only are composed In single 
strophes. 

Of these, 0. 14 has two, P. 12, four, N. 2, five, P. 6, six, I. 7, seven, N. 
9, eleven, N. 4, twelve. 7 

Host of them are in triads : 

One triad : O. 4, 11(10), 12 ; P. 2, 4 

Three triads : O. 8, 6 ;. N. 5, 6, 8, 11 ; I. 2, 4, 5, 6, . . . 10 

Four triads : O. 1, 8, 9, P. 2, 6, 10. 11 ; K. 1, 8, I. 1, . . . 10 

Five triads : O. 2, 6. 7, 10(11), 18 P. 1, 8, 8, 9, N. 7, 10, 1. 8, . 12 

Thirteen triads: P. 4, 1 

44 

It is evident that the single strophe poems will admit of greater free- 
dom of handling, and I shall take those up after discussing the triadic 
poems. 

One triad is evidently too short for any except slight occasional poems. 

In 0. 4, an exceptional poem, the strophe has chiefly to do with God, the 
antistrophe chiefly with man, the epode is an illustrative myth. In O. 11 
(10) the antithetical structure runs through strophe, antistrophe, and 
epode, but each member revolves about a separate element of the imvUiov, 
0. 12 rocks even more than 0. 11 (10). Bach element is distinct P. 7 has 
been considered a fragment, but whether it is a fragment or not, each 
member has its special office. 

Two-triad poems do not occur.* The only two-strophe poem O. 14 is 
suspicious, and cannot be cited to prove that two triads would give ample 
room. If we are to have introduction, myth, and conclusion, it would be 
hard to distribute them properly through two triads. Three triads give 
a natural division, and so we find that it is used nearly as often aa five, 
though the number five suggests a better proportion logically. Each triad 
has its dominant theme. O. 5 occupies an exceptional position among the 
Pindaric poems, but the distribution forms no exception. There is no 
overlapping in it. 

Four triads are used as often as three. There is no mechanical uni- 
formity, but, as we should expect, the introduction would dominate one 
triad, the myth two, the conclusion one, in most of the odes. This is the 
type, 1.2.1. Overlapping is the rule. It is remarkable that in Pindar's 
earliest piece, P. 10, there is no overlapping, and the student of English 
versification will be reminded of the early timidity of blank verse. P. 10 
then would present us with 1.2.1, pure and simple. Under 1 . 2 . 1, I 

would put O. 1, O. 9, N. 8. Under 1.2.1,1 would put 0. 11. 

0. 8, 1. 1, might be represented by 1 . 1 . 2, N. 1 by 1 . 1 . 2, P. 2 by 1. 1 

1 -f- 1* I- S i> open to discussion. P. 6 is 1 -f- 1 . 1 . 1. 

Five triads might be eipected to distribute themselves thus : Introduce 
tion ^ 1, Hyth =s 8, Conclusion ^ 1, and this is the arrangement in 0. 2, 
0. 6, 0. 7, 0. 10 (11), P. 8, K. 10. On the other hand O. 18 (1 -f- 1 • 2 . 1) 
and P. 1 (2.2.1) have a quasi epodic structure, two triads representing 
strophe, two antistrophe and one the epode. But P. 8 and P. 9 throw 
the weight of the poem on the myth, which leads, (8.1. 1), while the 
structure of N. 7 is far from being transparent on any theory. 

In the Fourth Pythian we have no lees than thirteen triads, and it might 
seem at first as if the epic mass had crushed the lyric proportion. But 
when we examine the structure more closely we find that the first three 
triads form the overture, if I may say so. It is a prelude which gives the 
motif of the piece. These three triads are followed by seven triads with 
the story of the Argonauts in detail, while the conclusion is prepared and 
consummated in the last three triads. 

Of the strophio poems I have already considered O. 14. In P. 12 we 
recognize the familiar distribution 1.2.1. P. 6 is represented by 2 . 2 . 2. 



• See J. H. H. Schmidt, Metilk, 1. 849. 
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In N. 2 there is a curious iteration of the name of the victor and his fam- 
ily 1 . 1 + 1 + 1 . 1. The twelve strophes of N. 4 divide into 8 . 6 . 8, the 

eleven of N. 9 into 2.7.2. The difficult I. 7 with its seven strophes is 
reserved. 

To those who must have sharp figures at any cost, these statements will 
be disappointing, but the exact symmetry is cared for in the rhythm, the 
metre. We should be ofi^ended by an irregular wall. For the figures 
that surmount the wall we only claim a general balance. 



The Lam of Tone-Color in the Engll^ Language^ by A. 

H. TOLMAN. 

[ Abttrsct of a paper read at a meeting of the Uniyenitj Philological Aaeociation, Maj 
4,1888J. 

The primary requirements of artistic language are clearness, concise- 
ness, rhythm, and sui^gestiveness. Tone color is usually secondary and 
subordinate. Tone-color is the difference between sounds of the same 
pitch and intensity. For convenience we speak of the consonant and 
vowel colors. The proposition is that certain colors naturally express 
certain allied ideus and emotions. Other colors may express them accord- 
ing to the accepted meanings of the words, but they will lack the force 
which comes from an inner fitness between the coloring and the idea. 

Tone-color has been neglected for two reasons : 1st. It has given rise 
to unpopular or indefinite theories as to the origin of language, such as 
Onomatopcsia and Laut-metaphor. But Onomatopoeia and Laut-metaphor 
as facts in artistic language may be true, irrespective of the use which 
"Wedgwood, Heyse, and others make of them. 2d. Investigators have 
not recognised the subordinate character of tone-color. 

Vowel Ootora, The accented vowel colors form a natural scale. - The 
colors at one end naturally express certain ideas and emotions, and those 
at the other end the contrasted ideas. The order of the vowels in natural 
pitch, their physiological order, and the law of onomatopcsia, as given by 
Koch and Wedgwood, all confirm the scale which was given. The laws 
of correct elocution are such that differences in natural pitch, Ac., must 
give a difference in the natural expressional power of each voweU 

Quotations from Shakspeare and others were given, illustrating the 
general scale and important specializations. A table was given, showing 
by per centages the use of the different colors in Poe*s poem. The Bells. 

Gmmmani CMors. The natural expressional power of each consonant 
color, and class of colors, was discussed and illustrated by quotations. 

AnaatomoBia^ the Joining of words. This must be smooth, unless 
struggle or difficulty la to be expressed. 

Variety oj CMoring. The most complete variety poasible is rarely 
called for in artistic language. 

Repetititm and Similarity of Coloring, Poetry regularly repeats the 
coloring in some form, as it repeats ideas and the verse-foot Every color 
repetition is expressive or non-expressive ; that is, it either makes use of 
the full expressional value of the color, or it is pleasant simply because it 
is a repetition, and gives a merely sensuous pleasure. 

English verse began with alliteration. It has developed also rime, termi- 
nal and internal ; syzygy ; assonance ; the repetition of a word in the same 
connection; the repetition of a word within the line; the repetition of 
phrases, lines (refrains), and stanzas (choruses). By syzygy and asson- 
ance is meant, respectively, the general prevalence in a passage of some 
consonant or vowel color, or class of colors. Mr. Lanier ridicules asson- 
ance ; but it is used by the best poets in proper moderation. 

7.22 per cent, of the pentameter lines in Love*s Labor Lost, repeat an 
important word within the line; 2 21 per cent., in the Tempest. The 
other comedies of Shakspeare come between these. 

Bime was discussed. Contiguous rimes should have contrasted colors, 
which interferes with expressive riming where there Is a fixed rime- 
acheme. 

Repetitions of colors, and cases of a general siniilacity of coloring, are 
less prominent in prose, but are frequent and important. 



Introductory Noie on the Eulhalian Stkhomdry^ by J. Rek- 
DEL Harris. 

r Atotract of a paper read at a meeting of the Uniyenity FhUological AawcUUon, April 
6,1888]. 

The object of this paper was to clear away certain fundamental miscon- 
ceptions as to the connexion between the ffr<;t«» which are so often reck- 
oned in MSS. of the New TesUment, and a certain Euthalius, a deacon 
of the Church of Alexandria somewhere about A. B., 458. It was 
shown that in no sense was Euthalius the author .of stichometric divisions, 
nor did these in the New Testament correspond to sentences. 

The importance of the work of Euthalius consists in the fact that he 
professes to have made accurate measurements upon superior MSS. viz., 
those preserved at Cesarea in the Library of Pamphilus. 

The principal authority for Euthalius is Zacagni, GoUectanea momimen-^ 
torum veterum eccleeice Qr<Eca^ Rome, 1698, from which a full idea may 
be gained of the prefaces and prologues introduced by Euthalius and the 
passages measured. 

As an example of the work of Euthalius we may take the Acts of the 
Apostles which is divided Into 16 lections, to each of which the stichome- 
tric subscription is appended. It becomes, therefore, interesting to ex- 
amine whether these lections correspond to the Mppended number of verses, 
up«m the supposition of a fixed hexameter arlxoQ, 

H. Graux ( Revue de Philologie : April, 1878) seems to have attempted 
this comparison, but was perplexed to find that the numbers given by 
Zacagni, from the Yatioan MS. Regius Alexaodrinus, did not correspond 
with those supplied by a Madrid MS. Codex Escorial, ^-///-6 and 
apparently dropped the subject. 

Comparison is now given, for the Acts of the Apostles, in the following 
table between the data supplied by Zacagni, and the Madrid MS., and 
the actual measurement of the text of WMtcott and Hort's New TesU- 
ment into 16-syllabled hexameters. 



Lection. 


Chapter ft Yene. 


Ood.Ete. 


B.AL 


Syllabk. 


1 


1.1 


40 


— 


40 


2 


i.l6 


80 


80 


80 


8 


ii.l 


109 


109 


111 


4 


iii.l 


186 


186 


148 


6 


iv.82 


100 


100 


121 


6 


vi.l 


88 , 


. 220 


188 


7 


vii.l {iyhm) 


92 


120 


94 


8 


viii.l 


75 


96 


77 


9 


lx.82 


216 


260 


210 


10 


xi.27 


288 


800 


271 


U 


xv.l 


198 


200 


201 


12 


xvii.l 


164 


180 


164 


18 


xix.l 


289 


240 


289 


14 


xxi.16 


298 


293 


807 


16 


xxiv.27 


168 


268 


158 


16 


xxvii.l 


198 


T 


192 



Some corrections are then made, and the total stichometry of the Acta 
of the Apostles discussed. The remarkable agreement between the 
columns is a sufficient proof that Euthalius measured by the sixteen-syU 
labled hexameter or something very nearly equal to it. The sobscrip- 
tions, however, in R. Al. are frequently corrupt. 

Similar results will shortly be exhibited for the whole New Testament 
and applied to its textual criticism. 



Additional Note on the Eulhalian SHohometry, by J. Rbk- 
DEL Harris. 

[Abetnct of a paper read at a meeting of the Unlrenlty Philological AModatioa, Ma^ 

i.l888J. 

The measurements already tabulated for Westcott and Hort's text show 
a remarkable agreement with the traditional numl>ers, but there is almost 
always an excess on the side of the measured verses, and since it can hardly 
be maintained that the text of Westcott and Hort is open to the charge of 
too great ezpaDSlon from primitive copies, it follows that the difference 
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most be due to abbreTiations on the part of Buthalius. Allowing a deduc- 
tion of one syllable for the abbreviation of 0e^, xp*^^* <^Dd of two syl- 
lablea for ivoovc. ic6p<oCi and correcting our previous results, we have 





Tnditionsl. 


MwRuwd. 


James. 


242 


287 


1 Peter. 


286 


m 


2 Peter. 


164 


167 


1 John. 


274 


261 


2 John. 


80 


80 


8 John. 


82 


81 


Jude. 


68 


68 


Bomans. 


920 


918 


1 Corinthians. 


870 


872 


2 Corinthians. 


590 


698 


Galatians. 


293 


298 


Ephesians. 


812 


818 


Philippiana. 


208 


208 


Colossians. 


208 


208 


1 Theasalonians. 


198 


189 


2 Thessalonians. 


106 


106 


Hebrews. 


708 


708 


1 Timothy. 


280 


288 


2 Timothy. 


172 


170 


Titus. 


97 


97 


Philemon. 


88 


40 


ement it would be unreasonable to expect. 



Fiknciional Differences of the Pad Pariieiple in the Peti- 
phradic Perfects of the LaUn^ Old and Modem French, by 
A. M. Elliott. 

[ Abstnet of a paper read at a meeting of the Unireniiy Pbllologleal AHodatlon, April 
e,188SJ. 

In this paper it was proposed to characterise the development of the 
past passive participle in its periphrastic use with habere {awiir) in the 
classic Latin, low Latin, old and modern French, down to the formation 
of the present rule of position. 

For the classic Latin the law of agreement is absolute whether the direct 
object precedes or follows the participle ; in the low Latin, the inviolability 
of this law is encroached upon but the participle still maintains the rela- 
tion of verbal objective to the object, while in the earliest period of the 
old French the language goes back to its classic model and constant accord 
again becomes the only legitimate construction. As the analytic tenden- 
cies of the language grow stronger towards the middle French period the 
correct participial forms are lost sight of, until, finally, the traditions of 
the mother tongue are entirely broken down, the verb habere {avoir) haa 
given up its fundamental meaning of '* to possess " and, as a simple auxil- 
iary, forms with the participle a single compound notion, a mere verbal 
locution. In the sixteenth century there arose a controversy among the lit- 
terati and grammarians as to the proper principle that underlay the then 
varying mode of treating the participle. Those who wished to stick to 
the Latin usage made agreement under all circumstances a binding rule, 
while their opponents, the supporters of the modern drift of the language, 
held to the invariability dogma throughout. Out of these two antagonis- 
tic schools an eclectic school was formed by each of the former contending 
parties giving up half of their territory. The variability dogmatists kept 
participial agreement when the object precedes, the invariability dogma- 
tists held their non- agreement of form when the object follows the parti- 
ciple. It is thus that the burden of the Marot rule, the so-called rule of 
position, was saddled upon us, from which many of the younger gram- 
marians in France to-day are struggling to free themselves by a return 
to the invariability doctrine, in conformity with the analytic spirit of the 
modern language. 

The views of Braohet, Darmestetter, and Bastin, respecting participial 
usages in the transition period from the old to the modern conception of 



the participle idea were discussed, and their theories shown to be untena- 
ble for certain phenomena, while they are insufficient to account for the 
varied growth of others under similar or identical influences. 



On a Plauiine Pun, by M. Wabben. 

[Abitntet of a paper reed at a meetfag of the Uniyevilty Philological Aisoelation, 
May 4, 1888.] 

In Aulularia, ▼• 49, it was proposed to keep the reading of the mana- 
scripts 

Teaiudinewn ietum Hbi ego gradih6 pradum 
instead of changing it with the editors to grandibo, Plautus is fond of 
puns where there is a difference of quantity in the vowels of the words 
played upon, as exdesaium 0«, crUbciatuni cr^ualum^ iQdo liUo^ mUiis mUU^ 
mdlie ffid/um, /ice< infelUet The tendency of n to disappear not only 
before s, but also before gutturals and dentals, was noticed and examplea 
cited, e. g. before d in faeieda^ KaUdae, Seeudue^ eladeetinuat quadOf cf. 
Corssen Vocalismus I, p. 257. The epithet of Mars, OradivuMf cannot be 
derived from grddior on account of the difference in quantity, Ordditme 
occurring only four times at the close of an hexameter, while Orddivus is 
found at least fifty times. Qradivue probably stands for Orandivue. In 
Cato B. B 141, 2, Mars is invoked, Utique tu frttgee frumenta vineta vtr- 
gulia grandire beneque evenire einae. As from the verb averruneare we 
have Averruneue, an averting deity, so from Orandire, Ora(n)divu»t a 
deity promoting growth. This sense is especially appropriate in Vergil, 
Aen. Ill, 86. 

This paper appears in full in the Ameriean Journal of PhUologg^ No. 
18, pp. 71-76. 



On the Etymology offlXo^^ by M. Bloomfield. 

[ Abetxact of a paper read at a meeting of the UnlTonity Philological Aaoctatioii, Aprfl 

No less than six distinct etymologies have been proposed for this word, 
and none has secured for itself the acceptance of scholars generally. 
With the exception of Vanioek, who ventures to accept the pronominal 
derivation of the stem (from tvo- the refleiive) no larger work ventures 
to accept any of the proposed etymologies. Pick's Comparative Lexicon 
and the fifth edition of Curtius's Etymology are silent on the subject 
The latest etymology propounded by Osthoff in the Morphologische Unter- 
suchungen, Vol. IV, p. 229, according to which fiXoc i* derived from 
the preposition e^ (in kflopKoc) s^sk. abhi, and means ' bei-gehdrig^ 
augethan,' is based upon wide -reaching new theories about Indo- 
European vocalism which are far from certain. 

Thus a suggestion which may secure for the word a Sanskrit equivalent 
can be made without attacking any well-established explanation. There 
are two proper names in Sanskrit, OobhUa and HebhUa^ whose first 
syllable may possibly be the diphthongal stems go * cow ' and re * property ' 
(Lat. ria). In that case the remainder of the words, -&Ai<<i, would be 
sound for sound the Greek fiXo^ and go^hUa would be * fond of cattle ' ; 
rebhUa^ * fond of wealth.' OobhUa is a name which occurs in the Vedlc 
period and is otherwise totally unexplained. 



On Some Points in the Relation of the Norman Dialect to 
English Pronunciation, by H. C. O. V. Jagemamk. 

[Abftraet of a paper read at a meeting of the Uniyexaity Phllologioal Aaioelatlon, May 

In this paper an attempt was made to show that the pronunciation of 
Bomance words in English can be traced back to ceruin phonetic pecu« 
liarities of the Norman dialect. The subject will be treated more fully 
in a future paper. 
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Lyric and Non-lyric in Aristophanes. 

I was induced to undertake the metrical study of AristophaneB by the 
hope of finding some normal proportion between the lyric and non-lyrio 
portions of the different plays. As it was impossible for me, on account 
of lack of time, to study thoroughly the different systems of Greek 
Bhythmic and Metric, I based my investigations on the system of J. H. 
H. Schmidt, with which I was acquainted. The results reached, in the 
course of the investigation, very soon showed that there was no such 
normal proportion as had been supposed, yet, owing to some curious phe- 
nomena that presented themselves, I continued the metrical study of 
Aristophanes, and finally prepared the table given below.* 

For the explanation of the table the following remarks will suffice : The 
upper part of the table gives the statistics of the lyric portions, and the 
lower part those of the non-lyric. The right column of each play indicates 
the ratios in per cent, of the metrical length of the different rhythmical 
portions of the play to the metrical length of the whole play. The left 
column gives the number of bars of the different rhythmical/ portions, 
measured according to the standard of the Iambic bar of three morae. 
The prose column was added for the sake of completeness, and, for con- 
venience' sake, was placed at the bottom of the table. 

What, perhaps, on inspection of the table, would surprise us most, is 
the comparatively very low per cent of lyric in the Clouds. This, I 
think, may be safely attributed to the bad tradition of the Clouds, and it 
may be accounted for by the loss of a considerable lyric portion of the 
play. The loss of a choral song before line 889, which is supposed by 
almost all editors of Aristophanes to have taken place, is thus put 
beyond the shadow of a doubt, and the loss of another after line 1104, 
suspected by some to have taken place, becomes exceedingly probable. 

In the Acharnians, Aristophanes exhibits a kind of Aeschylean vigor. 
The lyric element is very large. The Bquites shows a considerable 
decrease in this respect The dramatic element, however, constitutes 



the chief excellence of this play. It is more consistent in plot than any 
other of Aristophanes' comedies. In the Aves, there is only 14.5 per 
cent, of lyric. This is due partly to the great length of the play, and 
partly to the fact that deficiency in quantity is made up by variety and 
quality. The large proportion of lyric in the Lysistrata and the Thes- 
mophoriazusas arises from the number of vaudeville songs in these plays. 
The Ranae is the piece of Aristophanes' second youth. The maximum 
(21 per cent.) of lyric is reached in this play. The two remaining come- 
dies, the Ecclesiazusae and the Plutus, show a great fall in the propor- 
tion of the lyric element. The reason is evident We have here the 
transition from Old Comedy to Middle Comedy. 

0. W. B. Miller. 

As a chance word of mine led to Mr. Miller's very laborious investi- 
gation, I will add that while the results do not present an ample reward 
for the trouble taken, still they give us a surer grasp of what was already 
known, and I have caused the tables to be reproduced, as they may be of 
service hereafter. It is not likely that Schmidt's analysis will be accepted 
as final, but, after all, the proportions would not have varied essentially 
on any reasonable basis of calculation. The modest inferences drawn by 
Mr. Miller are in accord with the current characterization of the various 
pieces. Aristophanes makes a vast stride in his art from the Acharnians 
to the Knights. The cretics are overdone in the former ; in the Knights 
there is a reaction. The two elements, the parodic and the political, 
mirror themselves in the varying proportions, and we can see clearly 
that the iambico-trochaic verse is the ground form of comic lyric, going 
over into cretic in the strongly political plays. The Theemophoriasnsae 
and the Ecclesiazusae have no cretics, the Nubes practically none, and 
their range is philosophic and artistic mainly. Logaoedic is a style com- 
mon to tragedy and comedy ; the other forms, dochmiac, dactyl, dactylo- 
epitritCi Ionic (proper) are really parodio. 

B. L. Q. 
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NOTES IN MATHEMATICS. 



On Farey Series^ by J. J. Sylvester. 

rAbstnfli of ft paper xesd at » mMUng of the UnlrezBity Mathematicel Society, May 
16,1888J. 

The ordinary Farey Series la a Baooession of proper vulgar fractions 
arranged in order of magnitade, whereof the denominator does not eiceed 
a given amount The theory may be generalised and simplified by consid- 
ering the terms of each fraction as the coordinates of a node in a **r^eau." 
If a simple and anautotomie closed boundary drawn on a tesselation be 
called a scroll, and any node within it be assumed as origin, a radius of in- 
definite length rotating about that point as centre, will pass through a series 
of nearest nodes to it in succession, all lying within the scroll — and the 
coupled coordinates to those successive points, say (p, g), (p\ 9^), . . . will 
form a certain series which in general but not universally will satisfy the 
equation pq^ — p^q as 1 or ==* — 1 according as the order of magnitude is 
descending or ascending. The character of the series m^y be termed 
Farey if this law is satisfied throughout the entire succession and otherwise 
Kon-Farey. The character obviously can only depend on the form, mag- 
nitude, position, and aspect of the scroll and the position of the assumed cen- 
tre. The author of the paper showed that the position of the centre was i ndi f- 
ferent except that it must be taken at some node within the scroll, and that 
the scroll might undergo uniform expansion and contraction about any in- 
ternal node (and consequently also translation along any line of nodes) with- 
out change of character. Application of these principles was made to a 
triangular or ^rectangular scroll (inclading Mr. Glaisher's extension of 
the theory of ordinary Farey Series to a two-fold constant limit), to the 
case potentially indicated by Birichlet where the scroll is formed by two 
asymptotes to, and the branch of a hyperbola, and two other cases : the 
theory is deduced without the use of continued fractions or indeterminate 
linear equations or any other algebraical process whatever, from the well 
known fact that all elementary triangles in a reticulation are of equal area 
and from the not very recondite theorem that a triangle may be divided 
into 4 equal and similar triangles by straight lines Joining the bisections of 
its three sides ; and with the aid of a solid reticulation may be extended to 
triplets and so on indefinitely. It will be found fully set forth in Note 
H| interact, part 2, Vol. Y, No. 4, Ammiean Journal of Maihemaiiet. 



On the Number of ItUereedums of Curves liraoed on a Scroll 
of any Order, by W. E. Stoby. 

[Commanicated to the Mathematical Society, May IS, M88]. 

In a former communication I gave a formula for the number of inter- 
sections of two curves of any orders on a ruled quadric. I have applied 
the same method to cubic scrolls. Curves of any given order traced on a 
scroll may be classified according to the number of points in which they 
meet any generator. It is evident that a given curve of order m on a 
given scroll meets every generator of the same infinite system (excepting 
perhaps the generators of a certain finite system) in the same number of 
points, say t. Such a curve I call an m^. If then (mi, nj) denotes the 
number of intersections of an tm with an n^ traced on the same scroll of 
order ^ we have (m^, n^) =m; -|- m — fiij^ at least if ft ^S. If /c 3= 1, 
eve;>y curve of order tn on the plane is an mm^ and we have (mm, n^) = ffm, 
as in the formula here given. 



On an Expression for Euler^s Qmstani, by F. Franklin. 

[Abetrsct of a paper read at a meeting of the UniTonity Mathematical Society, May 
16,1883. 

If we denote by/(n) the sum of the reciprocals of the natural numbers 
from 1 to n inclusive, lim [/(») — log n] =3 C, and this may be taken as 

the definition of C, Euler's constant 
Now if we write f{n) as^ -g.-j.-..— --.-|-...jt^, Itis easily seen 

1 2 o 4 fS 

tbat/(n) — ^(n) ae^l ^ J , the square brackets indicating that the integer 



part of the number they enclose is to be taken. Hence 

/(») = f(n) +/[|] = f (») + f [|] +/\^] 

In this formula, let n be a power of 2, say 2o ; then we hare 
/(2«) _ 1 = ^(2) + ♦(2») + ♦(2') + ^(2*) + . . . + ^(2-) 

-w-(i-i+i-...) 



+'a-f.+--i)-+"yn--i)}- 

Hence, transposing the term m log 2, ^ log 2'», and making m iaflaite, 
we have 

— i-i + K^-i + l-T) 

+'(|->--r.)+<n--a)+-- 

It is easily seen that this may be otherwise written 

+ Ki7:i8js+-" +29:30:81) + ••• /• 



A Proof of a Theorem of Jaoobi, by Abthub S. Hath- 
away. 

[Abstract of a pner read at a meeting of the Uairexaity Mathematical Society, April 
18,1888]. 

Namely, that 

(l+ex«)(l + ea:«+*). 

X (1 + e**)(l + e**+») . 

Xtl -*»)(! -««).. 






where c« = 1, A = « + 6, «, 6, being any quantities whatever. 

The method is to obtain a general term firom the above product by 
selecting i exponents of x from the first line, j from the second line, and 
k from the third line, giving e*+^(— l)*a:"»'»+"* by virtue of the relation 
h=sa + h. The forms of m and n show that, for all possible selec- 
tions giving the same m and the same n, i and j are not independent* 
being connected by the relation i~^j^m^n=^d suppose. Then again, 
since e*^l, e^^-^sse^^-^sse^; %o that the selections divide themselves 
into those giving positive terms [k even) and those giving negative terms 
(k odd), which, it is easy to show by correspondences, cancel each other 

d,S -I- 1. 
except when a certain relation exists between m and n, vix., m = — ^ — , 

when there is but one selection giving a positive term. This is the theo- 

6,S + 1. 
rem in question, as we see by making the substitutions m ■= — ^ — , 



«m — 6- 



(J.«J — 1. 



. ^ The correspondences are these : The partition of 

m is composed of i unrepeated integers, j unrepeated integers, k unrepeatad 
integers, the first two seta of which may be converted into an indefinite 

partition with ^ ' less uniU of content [form the arms of elbows 

of a graph out of the integers in the two seta, least integer oorres- 
ponding to least integer, until one set is exhausted, the remaining inte- 
gers of the inexhausied set which have no correspondents being succes- 
sively reduced by 1, 2, ... <5 or 0, 1, 2, ... — d — 1, the total of which 
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reduction ig 'J' 1. In other words a (1:1) correspondence exists 

between an »,J, k partition of m and a partition of m — "T consist- 

ing of an indefinite partition on one hand, and a k partition on the other. 
Such a bipartition is itself an indefinite partition, and conversely, an 

indefinite partition of m j" involving 9 different integers gives 

rise to (1 + 1)^ Buch bipartitions [obtained by placing successively zero, 

one, two, etc., unequal integers upon the k side] giving rise to as 

<J,d-f-l. 
many even as odd values of k except when d^O or m ^ — ^ 0, 

when there is but one such bipartition [0; ] Q.B. Dl The connection 
between this theorem and the theorem respecting a bipartition composed 
of unrepealed odd numbers, the number of parts in the two having a 
constant difference d, is at once seen by considering that an i, j partition 
is obtained from a parallel bipartition composed of odd numbers by tak- 
ing the greater half of each integer in one partition and the lesser half 
in the other. 



A Note on Conic SecUona, by O. H. Mitchell. 

[Abstract of » paper read al a meeting of the UnWenlty Mathematical Society, March 
21, 1883J. 

The following elementary method of showing the quadruplex nature of 
the focus, directrix, and eccentricity of a conic seems not to be found in 
the text-books. Let xX + yfi — /i == be the equation of the directrix 
(X ss cos aj fi = sin a), and let (:r^, y^) be the focus. Then comparing 

(a.-.ar/)i + (y — y^)i=:«i(arX + y/<— /))« 
with the general equation ax* + 2hxy -)- etc. = 0, we get the five equa* 

tions, 

l_«aA« a ^€nfi h l-^e^fi* b 
= = j—^-, 



e^pX — x^ a 

— = ^ JL. 

k «' 



k e' 

e*Pfi — y^_ 



where k • 



«•=-; 



/ 



k 
a?/«+y/« _ei;ii. Writing *=o + 6, rf = a — 6, 

A=sthe discriminant, and 0=: the sign of — Rh^ the following values of 
e*, A, II, Pj x^t y^, are easily obtained : 
2/2 



'-•n/^'. 






Jt—» =^\«(/i-.)» ' *'' ' 



•»yi 



.(,X-£). y/=e.(,,-9. 



For each value of R there are thus one value of «*, one (real) value of 
the angle a, and two values of p. There are thus four directrices, two 
entirely real, parallel to each other, the other two with a real direction 
parallel to each other and perpendicular to the first pair, but at an imagi- 
nary distance from the center. To each directrix corresponds one focus 
and one value of «*. When A = the directrices are all real, the mem- 
bers of each pair become coincident, and the four foci are seen to be coin- 
cident with the intersection of the directrices. 

For the parabola the second form of the value of p is indeterminate, 
but the first is not. 

In the ellipse two of the four values of « are imaginary. When the ellipse 
is real («A -< 0), the imaginary eccentricity corresponds to the imaginary 
directrices and foci ; when the ellipse is imaginary (sA> 0), the imagi- 
nary eccentricity corresponds to the real directrices and foci, and the real 
eccentricity to the imaginary directrices and foci. 

The equations of the directrices being found to be of the form 
xX + yfi=^p^±:P^^, 
it follows that xX + yfi=p^ are the equations of the axes (X and ft hav- 
ing two values each), i. e.. 



5^.)W^V7^.)-' 



Putting now i2^ = -f-|/df> 4-4A*, and substituting both values of Jl In 
succession, we get 



{ 



(•+r?ip)+('+r?«>).T^-^ 



as the equations of the axes when d = +f and similar equations when d is 
negative. If A = -)-, the first equation gives the transverse axis ; if 
A^ — , it is given by the second equation. For when A is positive, the 
negative value of H gives the real directrices, and the second equation 
(which contains the negative value of R) gives the axis parallel to the 
real directrices, i. e., the conjugate axis, and vice veraa. 

Other well-known results easily follow from these formulae. Thus, if 
(«o« yo) ^ ^^ centre, we have 



Directrix to center =»;>'' = 



Semi-axes ss ep^' 



V — 4A 
R[H^bY' 
V — 2A 
(i2— «)(A«— o6)' 

/ — /2A 
Focus to center = «y^ = y^——^, 

I — 8A 
Semi-parameter s= «( ;)^^ — «•;>'') = a/ , . 

The system of five equations in the six quantities e, X, ft, p, x^, y^, taken 
with the sixth equation %> -|-/«* » 1, has 2U48 solutions. That is, alge- 
braically speaking, a conic has 2048 each of directrices, foci, and eccen- 
tricities. The process of elimination yields only eight distinct solutions. 
Since the process consists only of addition and multiplication of the 
equations, it follows that the remaining solutions are either repetitions of 
these eight, or are infinite. An examination of the equations shows that 
they can not have infinite solutions. Therefore the remaining 2040 solu- 
tions are merely repetitions of the eight obtained. 



A Note on Binodal QuafHes, by E. W. Davis. 

[Abetract of a paper read at a meeting of the Unlreralty Mathematical Society, April 

18, 1883]. 

Putting the equation of the curve in the form 

x*y* +z*(ax* +by* +CS* +2fyz+2gzx + 2hxy)^0, 
the tangents from the node (xz) are given by 
iLr* + 2^a:«s + (c-fa6 — A»)«»s«+2(6y — V)«»* + (*«—/■)** =0, 

or say by 

X — as. a? — /?!.« — -yx.x — <fs = 0, 
while those from the node (ys) are given by 

fty* + 2/y»a + {e + ab-' A»)y»s» + 2(a/— hg)yz* + (oc — ^»)»* = 0, 

or 

y — o^j . y — /3^s . y — y's . y — d'j = 0. 
Let now 

while s'l, s'„ »',, »^4, are the corresponding functions of a', fi^, y, ^, 
We readily find 






where 
and then 



sSs\-s^ia, 

sjs^-s^fs.' 



^^ ^V'\U-^'\^V\ ^^_s^, _^ Af« -?^*-*- 4-^ Af 

together with the relations 

s^s, — 4^4 ^'\^\ — ^*\ 

•I "" •'! 

and 

s^s^s, -- s}s4 — 'I ^ *\*'t*'z — ^\^\ — ^\ 

#1 
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A Note on the Strophoids^ by Edward Barnbb. 

[Abstract of » paper read at a meeting of the Uniyenity Mathematical Society, March 
21, 1883J. 

Prof. W. W. Johnson has defined the strophoid (Am. Jour, of Math,, 
Vol. Ill) as tb« locus of the intersection of two straight lines revolving 
about two fixed points in a plane. 

Considering one of these curves as generated by a moving point and 
applying quaternion methods, the equation reveals some interesting pecu- 
liarities of this class of curves. 

Let the fixed points be A and B, 

Let m and n be any two commensurable numbers, and u a constant 
angular velocity such that no is the angular velocity about B and nut that 
about A. 

At the time, < =0, suppose the line, revolving about A to pass through 
B, and the line through B to make an angle d with AB, 

Let P be the variable point of intersection. 

Then, if AP=sp^ j^B=^a (Tb ==> 1 for convenience) and t be a vector 
perpendicular to the plane of revolution, 

sin mot - (««•<+•) 

both lines revolving in the positive direction. 

Or, by expanding i a and writing n for mU^ m for muif 

sin(n 4-^)008 971 8inm8ln(n -f-^') . 
^"^ 8in(» — m + <^) ""^ giii(« — m + e^)'^ 



tan (n 4- B) 



tan m tan (« + ^) . 
"'» '' ~ Un (n + e^) — Un m " "^ tan (« + ^) — ton m *^ 

The direction of the tangent at any point is 

. m sin (n 4- ^) cos (^ + ^) — ** ^^^ *** ^^ *** 

^ ^ sin»(n-.fn + a) " 

. m8in*(n + 9) — nsin*^. 

^ sin* (n — m + e) 
These equations give an n-tuple point at i4, an m-tuple point at B, (n, 

m) tongenU at (A^ B) dividing the space into (n, m) equal parts, and 

n — m asymptotes similarly related. 
If the line through either i4 or B revolves in the negative direction, we 

have only to change the sign of m or n respectively in the above results. 
To find the point C where the asymptotes cut the line a, draw a vector 

v> through A perpendicular to p and meeting p. Then 

when X is determined by the relation 

Stop = ^ p« 4" ^Spp» 
When p becomes an asymptote we have 

AC=^ a 

n — m 

and since this is independent of <, all asymptotes cut a at C, 



For points of inflection we have tan V ft maximum ; where ^ is the angle 

between p and a, and tan ip is the coefficient of ta divided by the coefficient 

d tan lb 
of a in the value of />, whence — -7-- ^ gives 

(tan m — tan (n 4. •))(»! tan (n 4- «) — n tan m) = 0. 

The first factor gives the infinite points. 

The second factor substituted in the value of p gives 

n , n tan m . 

p = a 4 W| •^ 

n — m n — m 

which shows n — m points of infiection situated on a line perpendicular to 
a through a point />, such that AD=i a. 

!• — Wt 

The expressions for i4Cand AD show that C and D lie outside of A and 
B respectively when the lines revolve in the same direction, while both 
lie between A and B when the lines revolve in opposite directions. 

For length of arc, * 

fif= frpdi 



-fr^ 



/]/m*8in*(n4-^)4-n»8in«m--2mn8inmsin{fi4-^)co8(n — ♦»4-^j^ 
sin* (11-^171+^ 
Ifjwe produce AP to il' and BP to B^, where PA^=mTp, PB' ^ 
nTBP, and call A'B'= Zr, we have 

iS= r^— — ^^ — — rrf<. 
J sin(n — m4-(?) 

For the area swept by the vector p, 

2 J '^^^ 2 J sin(n-m4.»)*'' 



fiSt>m€ iVb/es on Oia Numbers of Bemouilli and Euler, by G. 
S. Ely. 

[Abstract of a paper in the American Jwmal of MaAemaHeM, Vd. V, No. 4]. 
The article contoins first formulae for the expansion of the n-th powers 
of the trigonometrical functions ; then the expansion of the p-ih power, — 
p being an odd prime number— of the secant is more especially considered ; 
by means of thia expansion it is shown that the residues of the Eulerian 
numbers, with respect to prime moduli, are periodic : as for example, that 
the numbers end alternately in 1 and 6; and finally that the same law of 
periodic residues holds with respect to certain composite moduli. 



NOTES IN PHYSICS. 



On Professor Langhy^s ^' Selective Absorption" by C. H. 
KoYL. 

[Abstract of remarks at a meeting of the UniTcrsity Scientific Aisociatioa, May 2, 1883]. 
During a series of years, beginning with 1859, Prnf. Tyndall carried on 
experiments which demonstrated the great absorptive power of water, 
carbonic dioxide, and the vapor of water in the infra-red region of the 
spectrum, and which also demonstrated the non-absorptive character of 
these subsUnces in tbe visible parts. Other investigators have, almost 
without exception, reached the same conclusions, and it now appears 
beyond dispute that pure water with its vapor and pure carbonic dioxide 
deeply absorb the long-wave rays but exercise little infiuence upon the 
shorter. The same series of experiments proves also that dry oxygen and 
dry nitrogen either singly or mixed are almost without effect upon any 
part of the spectrum. 



Our atmosphere is composed principally of oxygen, nitrogen, watery 
vapor, and carbonic dioxide. It follows then, that when there are not 
clouds or suspended haze, the sky may be, as far as pure absorption ii 
concerned, almost perfectly transparent to the visible rays of solar energy, 
but to the longer waves opaque, to a degree dependent upon tbe amount 
of dissolved aqueous vapor. 

Until within a short time actual experiments upon the absorption of the 
earth's atmosphere as a whole have been of little value because of deficient 
apparatus, but since the invention and application to this work of the 
bolometer by Prof. Langley we are able to arrive at approximate results. 
In his late paper he shows that the ratios of energy in different wave-lengths 
stopped by our atmosphere are not by any means such as we should expect 
from the laboratory experiments above mentioned, but that if e^, e^^, e^^^ 
represent the amounts of energy transmitted, (e^) to our atmosphere, (e^^) 
through it on a clear day with a noon sun, and (e^^^) with a low sun, the 
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ratios will be aboat m follows for three representatWe wave-lengths, in 
the ultra-yiolet, in the green, and in the infra-red, 



\ 


V. 


G. 


R. 


.375 


.500 


1.000 


t' 
t" 


858 


1208 


809 


112 


570 


285 


e/// 


27 


225 


167 



demonstrating immediately the fact that thoagh Bome 54 per cent, of long- 
wave energy is transmitted at low sun, only about 8 per cent of short- 
wave radiation reaches us under similar circumstances. The intermediate 
rays are transmitted in amounts proportional to some direct function of the 
wave-length* It seems almost certain, from TyndalPs experiments above 



quoted, that these short waves are not abMrhed in the ordinary accepta- 
tion of the term. What tnen becomes of them 7 

In 1889, Tyndall demonstrated that if ordinary light fall upon a cloud 
of suspended matter in sufficiently great subdivision, the long waves pass 
through unhindered while the blue are reflected, and from this he deduced 
an eiplanation of the color of the sky. In 1880, 1 published a brief paper 
experimentally extending these results to ordinary coatings of oxides of 
the metals, projected upon charcoal by a blow-pipe flame. From these it 
was shown that an oxide in thin layers might reflect only a beautiful 
blue ; that if the coating naturally absorbed blue, it reflected in prepon- 
derance in thin layers the next longer wave-length ; and that, in fact» 
the amount and character of reflection depended upon the size of particles 
and thickness of layer. No quantitative measurements were made, but 
from the magnificent character of the blues obtained, I concluded that 
nearly all the incident light of that wave-length was reflected. Apply- 
ing this theory to the sky we have an explanation not only of its blue 
color and of its sunset tints, but also of Prof. Langley 's results that through 
the lower air, full of these floating particles, the rays of shorter wave- 
length do not penetrate. It is not selective absorption ; it is selective 
reflection. 



COMMUNICATIONS TO THE HISTORICAL AND POLITICAL 

SCIENCE ASSOCIATION. 



I^nish Plots in the Souihmst, by C. H. Shinn. 

[Abftract of a paper read at a meetlBg of the UniTenitT Historical and Political Scienoe 
ikMOcUUon, Maich 9, 1883J. 

The region studied was that south of the Ohio and west of the Allegha- 
nies in the period from 1780 to 1803. 

The paper was an attempt to describe the intrigues of Spain to disrupt 
the American Union. The social and political condition of the South- 
west at the close of the Revolutionary war was described, and the claims of 
Spain were defined. The development of discontent in Kentucky and Ten- 
nessee was encouraged by Spain's subtle and three-fold policy of (1) 
annoying restrictions to American citizens as such ; (2) generous con- 
cessions, contracts, and monopolies to colonists and secret friends ; (8) 
promises that she would help maintain an independent Western Republic. 
The development and final failure of this secret policy were traced. 

The correspondence of Mird and de Carondelet, successive governors 
of Louisiana, with their subordinates and co-conspirators on American 
toil, the nature of their plots and the nearness of their success, were con- 
sidered. Indian combinations on the frontier of Georgia, the great Tazoo 
land schemes, Sevier's "State of Frankland," the various important 
political movements of the time and the motives and character of the 
leading plotters were examined. Jealousy and lack of confidence were 
shown to have existed. General Wilkinson's speculation, tobacco syndi- 
catOj receipts of Spanish gold, cipher letters to Mird, and other schemes 
seem, in the light of all attainable evidence, to have been dangerous and 
disloyal. His associates and their methods of " creating public sentiment " 
were described. The general conclusion was that all pensioners of the 
Spanish government, and many others deserved punishment at that time. 
The evidence of the Louisiana records and contemporary testimony bear 
heavily against the adroit Wilkinson. 

In 1795, while the Treaty of San Lorenzo el Real was being negotiated 
(signed October 27), Judge Sebastian met Don Gayoso, a Spanish envoy 
at New Madrid, and discussed methods of separating the West from the 
Union. In 17^7, Baron Carondelet sent Thos. Power to Lexington, Ky., 
with a letter to the conspirators, which, in brief, (1) advised his friends 
in the West to form an independent republic ; (2) promised that the troops 
of the new government should be armed and equipped by Spain, and paid 
$100,000 in gold ; (8) advised about boundaries ; (4) promised aid against 
the Indians ; (5) agreed not to interfere with the framing of laws ; (6) 
the envoy declared that Spain did not intend to carry out her treaty obli- 
gations. The conspirators found themselves too weak to venture to make 
these proposals public. Lesser intrigues continued till the purchase of 
Louisiana in 1808. 



The conclusion, after weighing the evidence again<9t the conspirators, 
is that their plots were more nearly successful than is commonly supposed, 
though they were neutralized to some extent by British and French machi- 
nations during the same period. It is also believed that the region under 
consideration, at the period named, presents a comparatively untouched 
field for historical inquiry. Hitherto it has been abandoned to mere an- 
nalists. It deserves such literary treatment as Francis Farkman has 
bestowed upon the French regime in the Northwest. 



Immigration, by C. H. Shinn. 

[Abstract of a paper read at a meeting of the UnivenitT Historioal and Political Science 
AasoclaUon, March 16, 1883]. 

In this paper were discussed the more important questions connected 
with the right of the individual to change his dwelling place, and transfer 
his allegiance from one government to another ; also the effect of immi- 
gration upon the United States. Three cases of migration were consid- 
ered: (1) that of a man moving from one county of a State to another 
county of the same State ; (2) that of a removal from one State to another ; 
and (8) that of a removal from one country to another country. The con- 
clusion was that the right of an individual to leave his native land is 
absolute ; but the country to which he offers himself has the right to 
decide whether he is a desirable citizen. The exercise of this right is 
among the duties of a government. Complex social and political ques- 
tions are involved. The evils of over-population, leading to emigration, 
the effect of great disasters, and other causes transferring population, were 
discussed. The arrivals of 1881 (669,481) were considered (1) as regards 
nationality and race ; (2) as regards sex and occupation ; (8) as regards 
effect upon the national life. The causes of the preponderance of the Ger- 
man element were analyzed. The occupations, and sections of the country 
that chiefiy absorb unskilled labor ; the effect of surroundings on the new- 
comer ; the questions of climate and native vitality ; the probably wise 
limits of immigration were next considered. Attention was drawn to 
possible changes in industrial or commercial centers, and to the disturbing 
influence of trades unions. The end of this great migration to the United 
States is not far off. Renewed colonization, on a large scale, of the 
world's waste places is everywhere foreshadowed. Recent political eventa, 
reports of exploring parties, organization of great commercial companies, 
all point towards this end. 
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The Office of Public Prosecutor^ by F. J. GrOODNOW. 

[AlMtmct of a paper read at a meeting of the Unirenitj Historical and Political 
Science Anociation, May 4, 1^]. 

The paper began with a discussion of the two chief methods of pro- 
cedure in criminal investigations, the litigious and the inquisitorial, and 
of the application of these methods in the systems in vogue in France, 
England, and Scotland. Especial attention was given to the historical 
development of the office of public prosecutor in England and in Scotland. 

In most of our American commonwealths and in the Judicial system of 
the national government, there is a minor prosecuting officer, who in 
most cases is called the district attorney, in others the state's attorney, 
commonwealth's attorney, county solicitor, circuit solicitor, prosecutor of 
the pleas, deputy attorney-general, or assistant attorney-general. This 
office was not brought with us from England, as there was none such there 
at the time of the colonization of America, or even in 1776. The origin 
and development of the office can be discovered by an examination of the 
statutes, especially of the older SUtes. In each of these, except Connec- 
ticut, there was in 1776 an attorney-general. As the business of his office 
increased, other attorneys were deputed to perform his duties at times and 
places at which he could not be present. In Virginia, a law of 1788 
provided for the appointment of such deputies by the attorney-general 
himself. In 1800, it was provided that they should be appointed by the 
courts respectively, a second step in their development ; their duties were 
still confined to the lower courts. In 1808, the system was extended to 
the higher courts; in 1867, the office of commonwealth's attorn&y was 
made elective. 

The course and extent of the development of the office in each of the 
thirteen original States was described. An account of the tenure and 
duties of public prosecutors in all the present States was given. The 
introduction of the office into the judicial system of the national govern- 
ment by the Judiciary Act of 1789 was accounted for fit was undoubtedly 
borrowed from the State governments, under which it had by this time 
become partially developed. 

Statistics were given to show that under the Scotch system, with an 
official prosecutor, the number of innocent persons who suffered lengthened 
imprisonment was, in the average of three years, only one- eighth of all 
persons detained in jail for trial by the crown counsel, whereas under the 
(former) English system, the proportion was one-third. 



The Income Tax in (he United States, by H. W. Caldwell. 

[Abstract of a paper read at a meeting of the Unirersity Historical and Political 
Sdeiice AaaociaUon, May 4, 1883.] 

The Act imposing an income tax became a law July 1, 1863r«nd was 
not Anally repealed until 1872, although, in the meantime, it underwent 
many modifications. There seems to have been very little opposition to 
the income tax. Some discussion occurred in Congress on two phases of 
the bill : whether all incomes should be taxed, or whether small incomes 
should be exempted ; and second, whether the rate should be uniform or 
progressive. The decision was in favor of an exemption, and all incomes 
below $600 were not to be taxed. Afterward the exemption was raised 
to $1,000, and then to $2,000. 

The tax was progressive from 1868 to 1867, but from that time until its 
repeal the rate was uniform. In this respect, the same policy was pur- 
sued as obtained in other countries, tending everywhere to a uniform 
rate. The original policy of progressivity was adopted on account of its 
support by Charles Sumner, and on the authority of the French econo- 
mist, M. 'Jean Baptiste Say, who argues that a tax of ten per cent, on an 
income of $10,000 will not occasion a greater degree of sacrifice than a 
less rate on smaller incomes, or a higher rate on larger incomes. How- 
ever, there is danger of abuse of this principle, and justice seems to demand 
that the rate should be uniform. 

The first bill imposed a tax of three per cent, on incomes between $600 
and $10,000. and five per cent on incomes over this amount. By the 
amendment of 1864, the rate on incomes between $600 and $5,000 was 
five per cent ; between $5,000 and $10,000, seven and one-half per cent., 
and on incomes over $10,000, the rate was ten per cent. Further modifi- 
cations were made until the last two years, 1870 and 1871, when the rate 



was two and one-half per cent., and the exemption was $2»000. There 
does not seem to have been much complaint about the income tax during 
the first few years of its imposition, but from 1867 numerous charges 
were made against it. 

By an amendment of 1864, each person liable to the tax mast make his 
returns under oath, while under the earlier law no oath was needed, 
unless demanded by the assessor. Also, by this law, penalties were 
imposed for neglect or refusal to pay the tax, and for delay in payment. 
But the most important innovation on the original law was made when 
every person was allowed to deduct the exemption and pay only on the 
excess. This principle seems so manifestly just, that we can only wonder 
that it did not prevail at first. But such was not the case ; neither was 
it retained in the later law of 1870. 

In this country, the amount of income was determined by self-assess- 
ment, while in Germany the officers make the estimates from apparent 
resources ; but that the former method is the better is shown by a recent 
trial of the system in Berlin and Hamburg. 

The total amount paid in income tax was $876,290,400.67 ; other sources 
of internal revenue, $1,259,446,718.06; customs duties, $1,578,460,618.84 ; 
total revenue from 1862 to 1872, $8,209,196,782.07. 

The above figures show that about eleven per cent, of the taxes col- 
lected for the years 1862 to 1871, inclusive, was obtained from the income 
tax. Now, when this tax was removed, one class was largely relieved 
from taxation, and the burden was thrown on the people according to 
their consumption of the taxed article*! ; but such a tax bears more heavily 
on the poor and on the middle classes than on the rich, hence an income 
tax is needed to equalize and supplement other taxes which bear especially 
on the poor. 

By comparing the income tax of 1866 with that of 1867, it is found 
that 220,000 persons had an income of between $600 and $1,000; and in 
1867, 50,888 persons had an income of over $6,000. The cost of collecting 
was probably not much over two per cent., and certainly not over three, 
and as the average cost of collecting all taxes was over four per cent., 
this tax comes nearest Adam Smith's fourth canon of taxation. The 
usual objections to and argumenta for an income tax were brought forward 
in this country, but no new principles were developed. Finally, under 
the present system of taxation, the people are bearing burdens almost in 
proportion to consumption, which violates the first principle of equal taxa- 
tion, namely, equality of sacrifice. 



Taxation in Maryland, by C. M. AnifSTBONO. 

TAbatract of a paper read at the meetings of the UniTeraity Hiatorlcal and PoliUcal 
Science AsMXsiation, May 18 and 20, 1883J. 

The object of Maryland legislation on the subject of taxation seems to 
have been to require a direct contribution to the public treasury from 
every person in the State who enjoys any pecuniary revenue, or who owns 
property of any value. But the law falls far short of accomplishing this 
purpose. Many persons enjoy large yearly incomes, profita, and earnings, 
on account of which the State receives nothing directly or indirectly. 
Ground rents are a clear profit to the owner of the ground, and he pays 
no tax at all, much less a tax * according to the revenue he enjoys.' A 
number of professional men earn $20,000 a year, or even more, and pay 
no taxes. On the other hand, the owner of leasehold property in Balti- 
more city is required to pay a tax which often amounto to 25 per cent of 
his net income. He must own nearly half a million dollars worth of such 
property in order to derive a net income of $20,000, and on this he will 
pay nearly $7,000 taxes. Tet, while this is true, the owner of this class 
of property does not, as is generally supposed, pay the largest tax in pro- 
portion to his income. This undesirable distinction is reserved for the 
holder of State bonds, who. if his bonds bear 6 per cent., pays 25 per cent, 
of his net income therefrom in taxes. But if they bear only 4} per cent, 
interest, his taxes amount to nearly 27 per cent, of the income. And this 
class of property is strictly assessed at its full value every year, while but 
little real estate has been assessed since 1876, and this for the most part is 
assessed at lees than its actual value. The case of shares of stock in cor- 
porations is much the same as that of State bonds. 

An adjustment of the rates of taxation so as to bear most heavily upon 
those presumably least able to pay is a marked feature of the Maryland 
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system. It is so with the tax on the State bonds. It is true of the traders' 
license-tax, which amounts to \\ per cent, of the value of the stock where 
the dealer carries an amount of the value of $1,000, and, as the value of the 
stock is greater, the per cent, paid in taxes is less, until on a stock of the 
value of $40,000 it is only f of 1 per cent The rates for some other 
licenses, as wholesale liquor dealers, to keep an ordinary, &c., are arranged 
upon the same principle. 

There is a popular idea that all, or nearly all, of the revenues which 
come into the State Treasury are derived from the direct tax of 18f cents 
on the hundred dollars ordered by the statute to be levied annually on 
property and gathered by the collectors. This is an error. The State 
derived from this source during the fiscal year which ended Sept. 80, 1882, 
$898,867.18. Of this sum, $789,128.16 were paid through collectors, and 
$109,789.08 were paid directly to the Sute Treasurer. The license taxes 
yielded $517,864.69, and other. taxes, as on commissions of executors and 
administrators, collateral inheritance, Ac. , $207,970 66. These taxes found 
their way to the treasury through various channels, some directly from the 
taxpayer, some through clerks of courts, &c. 



The Revised Tariff in its rdaiion to the Eoonomio Hte-^ 
tory of the United SUUea, by Taloott Williams. 

[Abstract of a paper read Umj ao, 1883, before the Seminary of Historical and Political 
Science.] 

The Revised Tariff (Act of March 8. 1888,) bears the same relation to 
our economic history which the tariff revisions of 1824 and 1828, and 
arcoropanying changes, bore to the industrial development which began 
with the close of the war of 1812. Any discussion of the tariff history of 
this country necessarily begins with the^ close of a struggle, in many 
senses our second war of independence. Before that time, as Benton 
says, protection had been an incident, since then an object. 

Aside from the great change wrought at this period in the trade and 
commerce of the world by the freedom and peace of the seas, and the 
consequent growth of shipping, which brought our Atlantic coast nearer 
Burope than it had ever been before, the United States itself passed through 
three great changes. Its position as a food-producing nation became 
clearly defined during the Napoleonic wars. Embargo and war together, 
its manufactures grew apace under a prohibition of foreign imports for 
six years, and at the same time they passed through the general change 
following the introduction of machinery, which substituted factories and 
powerful manufacturers for the individual, and therefore weak, industries 
of the domestic loom and forge. Lastly, the revolt of the Spanish Ameri- 
can colonies was accompanied by a period ^of disorder which lessened 
their commerce and deprived our seaboard of a trade relatively and often 
absolutely larger early in the century than it has been since, leaving the 
exchange of food products with Burope the typical characteristic of our 
commerce. 

These changes combined to render the period which began in 1814, 
and whose tariff legislation commenced with the Act of 1816, a period 
controlled by conditions still current. The Act of 1816, whose specific 
terms and careful schedules make it similar in form to the Tariff now in 
force, many of whose phrases are drawn from it, and differing from any 
preceding it, was drawn under the influence and direction of manufac- 
turers who found their industries, already in operation, seriously threat- 
ened by the large imports of 1816. Here, as elsewhere in our history, 
protection is obtained after an industry is started. 

Uigh duties have rarely been granted in the United States, for protec- 
tive purposes in specific cases, until some manufacture asked them. Begin- 
ning with relatively high duties and an expanded currency, manufac- 
tures had, for a brief period, apparent prosperity. Serious depression 
ensued, and as the administration and effect of a tariff had by this time 
secured public attention, higher duties were demanded in 1820 and sub- 



sequently. Pending these demands, and succeeding a remarkable increase 
in our production of breadstuffs, there came a period of prosperity, of 
cheap money, in which a portion of the national debt was funded at a 
low rate, and a remarkable expansion of means of Internal communica- 
tion took place, the Erie Canal being opened. This succession of events, 
which closely resembles the period succeeding the tariff legislation of 
1867, led to a demand for revision, and when granted by Congress, con- 
flicting opinions resulted In an Act satisfactory neither to protectionists 
nor free-traders. 

From the Presidential election in 1844, closing this period, when Penn- 
sylvania was carried by the cry of " Polk, Dallas, and the Uriff of '42," 
no great Northern State was carried by a tariff issue until 1880. when the 
Republican party owed its success chiefly to the appeal made, In the 
closing weeks of the canvass, on this issue. The Congress then elected, 
had a working protectionist majority in the Senate, while the House was 
overwhelmingly for protection. When it met, in December, 1881, no 
doubt existed that if any changes were made In the tariff, they would be 
In the direction of higher duties. Weeks passed without action, and it 
was finally decided, in March, to report a bill confining the necessary 
reductions of revenue to Internal taxes. Meanwhile, short crops had 
raised the price of food fifteen per cent., decreasing enormously the free 
share of the national income available for the purchase of manufactures 
after food and rent are paid. But of our adulis, at least five-sixths buy 
their food. The Increase In the cost of food decreased the sale of manu- 
fisctured articles, and raised fix>d Imports for 1882, to $47,949,646, exclu- 
sive of sugar, spices, tea and coffee. The distress caused by high food and 
the low sales of manufactures, led to a demand for action on the tariff, 
which took the shape of a commission for Investigation In the recess, and 
a report at the next session, a proceeding which practically made the 
general election of 1882 an appeal to the people on this issue. This appeal 
was taken at the end of a crop year (1881-2), in which there had been 
grown, as compared with 1880-1, three-fourths as much wheat, two-thirds 
as much corn, potatoes, and pork, one-seventh less cotton, and everything 
else in proportion. While the acreage of cereal crops was one-third 
larger than in 1877, the toUl cereal crop was smaller, so that 80.000,000 
acres were cultivated without increased return. Wool and cotton manu- 
factures were depressed, and the visible supply of print-cloths doubled in 
six months. Pig iron remained stationary, but steel rails fell from $60 
to $45 a ton. Strikes failed to advance prices, and some trades, like rub- 
ber, found It wisest to suspend altogether. When the railroad reports 
came in. It was found that the New York Central had not earned its divi- 
dend, the eastward tonnage of the trunk lines for 1882, to September 1, 
was two-thirds that of 1881, and, as a result of all this, the aggregate fall 
in stocks from July 1, 1881, to September 1, 1882, was greater than for two 
years after September, 1878. These causes produced the Revised Tariff, 
which, like all other tariffs, was a result and not a cause. When Con- 
gress met, the blind pressure for a revision had taken shape in an intelli- 
gent demand for lower raw materials. The draft Act submitted by the 
Commission, enabled both Chambers to take up the discussion of a new 
tariff pari panaUf and the evidence presented gave a larger body of facts 
than Congress has ever before had in acting on customs duties. The Act, 
as finally passed, failed to meet the demand for lower raw material on 
iron ore, in many other respects it did, and in precision it was a great 
- advance on any previous tariff. From a protectionist stand-point, it was 
notable for its admission that some Industries had had enough of protec« 
tion and could stand a reduction ; It Is remarkable in our economic his« 
tory for the resumption of economic influences in our legislation, inter- 
rupted by the demands of slavery for solution, non-sectional votes being cast 
on a tariff question for the first time since 1828. Its political lesson is 
the promise and prophecy it carries of additional reductions as inevitable 
in the near future as in 1888. 
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On the Relation of Bilateral Symmetry to Function, by 
E. M. Habtwell. 

[Abstract of a paper read at a meeting of the UnireisitT Scientific Aasociation, Utj 

The correlation of bilateral symmetrj in structure with bilaterally 
equal functions in the bodies of vertebrates, especially man, was taken 
as the general topic of this paper. 

Attention was called to the clear recognition on the part of the ancients 
of the disproportionate powers of the two sides of the body. Assyrian, 
Egyptian, and Oreek sculptures for the greater part depict right-handed 
men; and in some instances the right side of the body is represented as 
asymmetrical with the left. The speculations of Plato and Aristotle, of 
Hyrtl, and of Charles Reade, were instanced as types of the various 
hypotheses advanced to explain right and left-handedness. Observations 
maide by scientists upon the differences in color markings on the two 
sides of the body, in dogs and horses ; upon the inequality of the right 
and left sides of the skulls of civilized races; on the disproportion, as 
regards size, the number and depth of convolutions, and the number 
of motor fibres, found to exist between the right and left sides of the 
human brain ; and upon the differences in the functional powers of the two 
eyes of a single personi were cited as tending to show that unequal and 
unbalanced functions accompany asymmetrical organs. It was held that 
asymmetry, and the inequality of function correlated with it, is to be 
accounted for as a variation, due to specialization, from the normal type. 
The ancient views of the office of the brain, based upon the doctrine of 
animal, vital, and natural spirits, were contrasted with the modern theory 
of localization of the functions of the brain, based upon the study of its 
anatomy, physiology, and pathology; and the principal arguments for 
and against the notion that the brain is a double organ, were outlined. 

The main portion of the paper consisted of a preliminary report of a 
research conducted by the writer at the suggestion of and in conjunction 
with Dr. G. Stanley Hall. In this investigation, which was still in pro- 
gress, it had been attempted to determine, in some degree, the nature and 
extent of the functional differences between the two sides of the body in 
right and left-handed persons. 

The results of the investigation may be stated as follows : 
A. — (a). If a person sit, with his eyes shut, before a table upon which at 
an arm's length from him a measuring rod is fastened in a horizontal 
position, and attempt to make, with his index fingers, exactly equal 
and simultaneous excursions along the rod from its middle point ; that 
person, if he be right-handed, will generally make wider excursions to 
the right than to the left ; while if he be left-handed, the excess of error 
will be toward the left. (6). The per centage of error increases to a 
distance of from 80 to 40 c. m. from the middle point of the rod, and 
then diminishes, (e). The movement in the above case is made from 
the shoulders, the arms and hands being taWy extended — but if the 
movement be from the elbows, or the wrists, or simply with the index 
fingers, the excess of error subsists in the same sense but not in the 
same degree, {d). Inasmuch as the excess of error is scarcely affected, 
if, instead of making simultaneously impulsive movements, the attempt 
be made to make the excursion of the second hand equal to that of 
the first, immediately the excursion of the first hand is completed; 
it would seem that a difference in the amount of central innerva- 
tion for the right and left sides is the chief £actor in producing the 
excess of movement of the stronger side. 
B. — (a). If the person observed, with his eyes open, stick a pin with one 
hand into a measuring rod fastened as described under A^ on the same 
side of its middle point as the hand that bears the pin, and then attempt 
with the other hand, even after careful sighting, to measure off an 
equal distance on the other side of the middle point of the rod, there 
will be an excess of error to the right if he be right-handed, and vice 
versa, (6). The error of the eye in judgments of distance to the right 



or left of the middle point of the measuring rod is, within the field of 
direct vision, constant and in the same sense as the error of the hand 
in simultaneous, impulsive movements, (e). The error of the eye is 
greater in the field of indirect than in the field of direct vision. 

C. — If the experiment be made exactly as in the first case described under 
A, with the exception, that impulsive movements be made with the 
right and left hand alternately leading at an interval of one second or 
four seconds in advance of the other, then — (a). The excess of error is 
far greater than in the case of simultaneous, impulsive excursions. 
(6). The error is in a sense opposite to that given under A. (e). The 
excess of error is greater for the left hand, in right-handed persons, 
than for the right, and vice versa: and this excess for the left is greater 
when the right leads than when the left leads. 

D. — If a person, with his eyes shut and his arms and hands extended, 
attempt to bring the middle points of the tips of two thimbles, equally 
weighted, and peculiarly armed for the purpose of securing a graphical 
record, together by simultaneously impulsive movements, it is found — 
(a). That symmetrical movements are more exactly executed when made 
in a plane continuous with the median plane of the body, and above and 
in front of the head, than when made to the right or left of that plane. 
(6). The right hand in such movements in the median line takes a posi- 
tion in advance of and above the left among the right-handed, while the 
left is similarly advanced above the right in the case of the left- 
handed. 

E. — By using a dynamometer designed to test and record the clenching 
power of the band, it was determined that — (a). A maximal clenching 
movement with one hand is weakened if a symmetrical maximal move- 
ment be simultaneously made with the other hand ; but that a maximal, 
simultaneous, unsymmetrical movement has no effect (6). Submaximal 
movements have an effect opposite to those of maximal movements, in 
that they produce summation and not weakening. The right hand in 
dexterous persons has more power of interference with the left than 
the left has with the right ; and the reverse is true in case of the left- 
handed. Fatigue reduces the error of the stronger hand more than the 
error of the weaker hand. 

F. — The reaction time of the stronger side, t. e., the right in the right 
handed and the left in the left-handed, is longer than the reaction time 
of tbe weaker side. 



On Ciliated Epithelium in the Human Kidney^ a Note by 

A. H. TUTTLB, 

[Abstract of a paper read at a meeting of the UnlTersity Seientiflo Association, April 
4, 1888J. 

Ciliated epithelium, long known to exUt in the renal organs of the 
lower vertebrates, has recently been detected in the kidneys of several 
mammals by Klein and others. The fineness of the cilia and the small- 
ness of the lumen of the convoluted tubules in mammals render their 
demonstration comparatively difficult, and it is essential that material em- 
ployed fur this purpose should be put into hardening fiulds while perfectly 
fresh ; a condition in which the human kidney is not usually obtained. 

An opportunity recently occurred of examining a number of human 
kidneys obtained in an unusually fresh condition at post-mortem exami- 
nations of smallpox patients. The parenchymatous swelling of the renal 
tissues occasioned by the disorder enlarging the lumen of the tubules, 
and rendering the structural elements unusually distinct, the examination 
of exceedingly thin sections (mounted in glycerine) with a Zeiss one- 
twelfth homogeneous immersion objective showed plainly the presence of 
cilia upon the epithelium of portions of the convoluted tubules. 

A fuller account will be published in the forthcoming number of **Siudie9 
from the Bioloffieal Laboratory ** of this University. 
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Extracts of Letters to Profbsbob STLYiSTKa, from Mb. J. 
Hammond, of Backhnrst Hill, Essex, England. 

March 14, 1888.^. . . As the matter now stands, it seems to me tbat 
in order to obtain correct results a generating function for syzygants is 
required as well as one for covariantB. It would not be difficult to write 
down such a G. F.* for syzygants of degree 5 for any Quantic, but how 
can all syzygants whose degree is higher than 6 be found ? I cannot tell. 

What was called the automatic method of tamisage in my letter of 

January 28, suffers from this perhaps more than the method of the 4th 

section of your memoir on subinvariants. I give the tamisage by this 

method for the Cubic, Quartic and Quintic that you may see an example 

of the work : Multiplying both numerator and denominator of the repre- 

l-|-a»«» 

sentative generating function 7^ . ■ ,, ' ■ ^ ,^ — rr by 1— «»«• w« 

*• " (1 — a*J(l — a^x^){\ — oa?') 

1 a^x^ 

have -r: -rrri —rr^. rr-= j-tti which may bc Called a fully 

representative form of generating functions, inasmuch as all the ground- 
forms are represented in the denominator and the only syzygant in the 
numerator. Similarly the fully representative form for the Quartic is 

1 — gggia 

(1 — aa)(l— o»}(l — a«a:*)(l— aa?*)(l— a»a:«)' 

The case of the Quintic is far more complex, but here it may be proved 
that any ground-source of weight to is of lower degree than that ground- 
syzygant of the same weight whose d^ree is a maximum ; and if the 
postulate were true any ground source of weight 10 would be of lower 
degree than any syzygant of the same weight We are now led to reject 
all terms of the numerator of the representative generating function, 
except those in the first positive block. The remaining terms are 

1 +a»(a?»+aj» + »»)+«*(«* + «•) + c»(a:-t-a:«+a?»)-ftt«(a?" -{-»*) 

-f aii(a: -fa?') + o"a?> -}-oi«a?-t- «!*«* + oi«a:« + ai«. 

Multiply now both numerator and denominator by 1 — a^x^, rejecting 
negative terms in the numerator ; this destroys the terms a*x*, a*x^, a'a;', 
a^<^x^, and a^^x^^ and places an additional fisctor (8.8)* i. e. 1 — a^x^ in 
the denominator. 

Continuing the process with (8.5)» (8.9), (4.4), and (4.6) instead of (8.8) 
each multiplication will only destroy a simple term in the numerator ; and 
there remains in the numerator 
l+a»(a?-fa?»-t-ar»)-t-o«(«»-far*)-f o»(a;-f a?»)-t-a«a?«-f o»«»-faio»« 

Continuing the process with (6,1) destroys the terms o»x, a^^x^^ a**»», 
"o^»a:«, and a^^x^. 

There is now left in the numerator 

1 + o»(«« -f a?») + o«(a?» + «<) -t- a»(a? -1- «») + ««x» 
+ a^x* +oii«4- a^*x + a^^. 

If the process were now continued by multiplying by (5 8), (6.7), (6.2) 
.... each step would only destroy one term in th^ numerator and intro- 
duce one factor in the denominator, and so the process is at an end. 

There is a rather absurd erratum in my note of December 4th, for repre^ 
aentative ffround'form read repruentative generating function. 



tGenerating Function. 



AprU 16. 1888.^. . . Bvery spare moment of my time has been spent 
in searching for a method of finding the syzygies of Binary Quantics. 
This method I believe I have found for the Quantic of the infinite order, 
but I anticipate considerable difficulty in distributing the syzygies among 
the lower Quantics. 

In Yol. XIII. of the London Mathematical Society's Proceedings and in 
another paper not yet published, I proved that the symmetric functions 

la'^y^. . .of therooUof 1— ^+^— ^-t-. . . = satisfy the differ- 

0?* x^ x* 

ential equation ^ 

provided no unit oceure among the indieee l, m, n, etc.^ 



i, e, such symmetric functions are subinvariants ; as I learned from your 
memoir on subinvariants. 

I am afraid that I cannot put the thing before you in a manner at once 
short and intelligible, but by following up this hint I have obtained the 
same generating functions as are given in sec. 4 of your memoir for degrees 

"'^"^^ r=T>» (l-.a:«)(l-a:«)' (1 -a:«)(l-a:»)(l -ar*) ) ^^ 
passing on to degree 6 found the same results as given in my letter of 
March 8th. After that I went on to degree 6 which I have not suffi- 
ciently studied yet but in which I found several syzygies (none of them 
so far as I can remember new). 

The following simple examples may illustrate my method of working. 

Denote 2a';3»y» ... by (^, m^n^ , . .) 

Then (8) (2.2) = (6.2) + (8.2.2) 

(2)(8.2)= (6.2) + (4.8) + (8.2.2) 
givesasyzycy ofdeg. 6, wt. 7, 
(8)«=(6)+(8.8) 
(2j«=(6) + (4.2) + (2.2.2) 
gives a syzygy of deg 6, wt. 6. 

In theae examplea numerical muWpliera are neglected. 

In consideriDg degrees 8 and 4 it is shown that (8.8) and (4.3) are 
ground- forms. I am now in some difficulty; I cannot arrange the results 
I have from time to time announced in anything like a connected form, 
so that I cannot help thinking that my next paper when it comes to be 
written out will be a sadly disjointed and incoherent affair. I will try 
once more to put these things in a connected shape, and if I am still un- 
successful will send them as they are " with all their imperfections on their 
head ; '- but they will be little better than rough notes. 

P. S. — April 17. — I have an idea not very clear at present that it will 
eventually be possible to obtain all the ground-sources of a given degree- 
weight both in number and poaition and that when this is done to each 
ground-source will correspond a given partition of the weight not con- 
taining a unit. Thus for deg. 8, wt. 9, there will be the two partitions 
(3.2.2.2) and (8.8.8), the first of which corresponds to the cubic proto- 
morph of wt. 9 and the second corresponds to a cubicovariant of the 7-ic. 

If I can only distribute the ground-sources and syzygies properly among 
their respective Quantics I think there will be no difficulty after that. 



Extract of a letter to PaorxssoB Sylyesteb from Professor 
Gatley. 

Oin^ridget April 6, 1883.-*It seems to me that in the N. 6. F.* there 
is no possible way of taking account of the syzygies which present them- 
selves in defiance of the fundamental Postulate, but that this can be done 
with the R. G. F.f— in fisct that the B. G. F. is capable, what the N. G. F. 
is not, of telling the whole truth. Take the quintic ; in the developed 
N. G. F. we have a term 4aSx^, and there are in fact of this deg-order 8.4 
the four terms b^g, 6m, dj, gh, [a, 6, e ... 10 the 28 covariants], and these 
being in fact asyzygetic, we have in the R. G. F. a term 

^3(^ — ^9*) " /gee 10th Memoir)! ; 

1 — a.l — 6.1 — c.l— ^.1 — ^.1— « ^ '*' 

but suppose there had been a syzygy between b^g, 6m, ({;, ^A— and con- 
sequently for the deg-order 8.4 a new covariant s; then the term in the 
B. G. F. might have been written 

'(i-agn 

1— a.l— 6.1 — c.l — ^.1—^.1— »' 
and the new form of the R. G. F. would have put in evidence the 24 
covariants a, 6, c ... 10 and «. Of course, writing therein s = o»a?*, we 
should obtain the K. G. F. in its original form, and there would be no 
longer any trace of the "new covariant. It would thus seem that the true 
question is that of finding the expression of the R. G. F., but to do this 
we reqnire first to know the number and form of the eztra-sysygieB. . . . 



* Numerical Generstlng Function, 
t Real Generating Function, 
i On Quantics. 
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The Peabody Library Building. 

Statements, utterly erroneoos and misleading, in regard to the capacity 
and cost of this library building, have been widely circulated, and I have 
been repeatedly urged to correct them. In these statements the capacity 
of the library is put at 160,000 volupes and the cost of storage at $2 per 
volume. I have gone carefully over the calculations once more, and find 
the capacity of the main hall for books to be 800,000 volumse, allowing 
but eight volumes to the running foot on the actual shelving — all that 
our large volumes will permit. The other rooms in which books are 
«^red will hold, on the same basis of 8 books to the foot of actual shelving, 
28,000 volumes, making the capacity of the library 828,000 volumes. 

The cost of the flre-proof marble wing containing the library, including 
shelving and (Urniture, was $342,000. Seven-fifteenths of this wing, by 
actual floor measurement, are occupied by art galleries and lecture halls ; 
and must have cost at least one-third of the whole, or $114,000, leaving 
the actual cost of the libfttry building $228,000, or less than 70 cents per 
volume for storage instead of $2. 

But the capacity of libraries is usually estimated on the basis of 10 
books to the sqitare foot of shelving instead of 8 books to the running foot. 
This library, on account of its many folios and other large books, 
averages at present but 8 volumes to the running foot. Allow 10 books 
to the running foot, and the result will be a capacity of 410.000 volumes 
and a cost of 55 cents a volume for storage ; but make the usual count of 
10 books to the square foot of shelving, and the capacity becomes 500,000 
volumes and the cost of storage 45 cents a volume. In regard to the 
statement that this library is so constructed that it can never be enlarged, 
it may be said that the lecture halls and art galleries can all be thrown 
into it, and thus its capacity for books be more than doubled. 



After having given many years to the study of library economy and 
library architecture, after having visited nearly all the great libraries of the 
world, and examined plans innumerable of both the old and new styles of 
building, I have been forced to the conviction, that, for any library, like 
that of a university, where the readers are to have access to the shelves, the 
central hall with surrounding alcoves is by far the most convenient and 
the most beautiful of all library structures ; and that it can be made as 
economical as any yet devised which will furnish the same amount of 
light, air, and general accommodation to readers and attendants. It is 
the only form of library that admits of fine architectural proportions and 
decoration ; and surely the settings and surroundings of books are as suita- 
ble for ornamentation, are as legitimate objects on which to display artis- 
tic beauty and taste as title-pages, paper, print, margins, and bindings. 
A grand hall, filled with the gathered wisdom of ages visibly set in alcoves 
chabtely but richly ornamented, will impress the young student with a 
respect for books and a sense of their importance which he will never 
forget, and which no multiplication of ** stacks ** will ever give. I can 
but think that the present rage for '* stacks " and warehouse packings — 
fit only for popular circulating libraries — is a temporary mania which 
must soon pass away. The falling of dirt and the rising of heat through 
the perforated or grated floors required for light in the warehouse plan of 
building, and the danger of leakage and drip from glass rooft placed over 
the books, are fatal objections to their use. Solid floors alone, as this 
library has shown, will keep the highest alcoves at as low a temperature 
as the lowest, and that is a fact of the utmost importance in library 
architecture. 
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THE DIRECT INPLUENOE OP GRADUAL VARIATIONS OP TEMPERATURE 
UPON THE RATE OP BEAT OP THE DOG'S HEART. 

By H. NEWELL MARTIN, M. A., M.D., D.Sc. 

(Abstract refirlxited firom the Proceedings of the Royal Society of LoDdon, No. 228, 1888). 



In the investigations described, the method of experiment was such as 
to completely isolate physiologically the heart of the dog from all the 
rest of the body of the animal, lungs excepted. 

This was accomplished by occluding the right and left carotid and sub- 
clavian arteries, the aorta just beyond the origin of the left subclavian, 
and ligaturing both vensB cavss and the azygos vein. In consequence the 
only fraction of the systemic circulation left open was that through the 
coronary system of the heart ; no organ but the heart itself has any blood 
sent it, exc4»pt the lungs. Hence the cerebro-spinal nerve-centres and the 
sympathetic ganf^lia very soon die, while the heart remains alive, in good 
working condition, for two hours or more. The right auricle is supplied 
uniformly with deflbrinated calf's blood, conveyed to the superior vena 
cava from Mariotte flasks. The blood, after traversing the pulmonary 
circuit, is finally pumped by the left ventricle into a cannula, which is 
tied into the aorta just beyond the origin of the left subclavian artery. 
From the distal end of the cannula a wide rubber tube carries the blood 
to an exit cannula seven or eight feet above the level of the heart. By 
raising or lowering this exit, and by raising or lowering the level of the 
Mariotte fiasks feeding the heart, arterial and venous pressures could be 
changed at will, or maintained very nearly constant. 

Venous and arterial pressures being kept constant, the temperature of 
the blood supplied to the heart was gradually changed by raising or lower- 
ing Jhe temperature of the water contained in the vessels in which the 
feeding Mariotte flasks were immersed. 

The pulse rate was recorded by a Pick's spring manometer, and arterial 
pressure by a Marey's mean-pressure mercury manometer, each being 
connected with the central stump of a carotid artery. Temperatures 
were read by means of a thermometer tied into the root of the left sub- 
clavian, so that its bulb projected into the aortic arch. 



Uniform artificial respiration was maintained. 

As the result of many experiments, it was found (1) that the isolated 
dog's heart beats quicker when supplied with warm blood, and slower 
when cold blood is supplied to it ; (2) that the rate of beat depends much 
more upon the temperature of the blood in the coronary arteries than on 
its temperature in the right auricle or ventricle; (8) that when deflbri- 
nated calf's blood is used to feed the heart that organ cannot be kept alive 
as long as when deflbrinated dog's blood is employed ; (4) that no matter 
how long an experiment lasts the deflbrinated blood, circulated again and 
again through heart and lungs, shows no tendency to clot ; hence fibrino- 
gen Is not produced in those organs. 

The question answered by the first of the above results was the one for 
whose solution the research was undertaken. The experiments show that, 
in spite of its highly-developed extrinsic nervous apparatuses, the heart 
of the mammal does, so far as its rhythm is concerned, in its own nervo- 
muscular tissues respond to temperature variations within wide limits 
(42<>— 27** C), just as the frog's heart or that of the embryo chick does. 
To account for the quick pulse of fever, we, therefore, need not look 
beyond the mammalian heart itself. We require no theoretical assump- 
tion of any paralysis of inhibitory, or any excitation of accelerator 
cardio-extrinsic nerve centres. 



The paper of which the foregoing is an abstract has been selected 
as the ** Croonian Lecture " of the Royal Society of London for the 
present year, and will appear in full in the next volume of The Philoaophi- 
cal Transactions. 
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THE ECLIPSE OF THE SUN ON MAY 6, 1883. 



(B0iirinted from Th» Bmm, London, Julf % 1888). 



During the last few dayM additional information has been received both 
from the French and American expeditions sent out to observe the eclipse 
of the sun on the 6th of last May. The more we learn about the results 
of the expedition the more we see that most excellent work has been done, 
and, as we surmised in our previous article, new questions have been 
brought to the front as well as old ones probably settled. Let us deal 
with some of these BerioHm, One matter, outside the domain of solar 
physics, but yet of extreme interest to the astronomical world, is con- 
cerned with the possible existence of a planet or planets nearer to the sun 
than Mercury. Such a planet has been ** discovered,'' two or three times, 
only to be lost again ; its existence has been predicted from general con- 
siderations, but yet, strange to say, it has not revealed itself when it has 
had every opportunity of doing so, for instance in the photographic record 
of the sun which is now being slowly introduced, at a sufficient number of 
places on the earth's surface to make the story almost a continuous one. 
This question was seriously taken in hand at the late eclipse by Dr. Jans- 
sen, the head of the French party, by MM. Palisa and Trouveldt who 
accompanied him, and by Professor Holden, who was in charge of the 
American party, in consequence of the enforced absence of Professor 
Young, to whom the charge had been in the first instance offered. 

The result of this combined attack is to show that there was no body 
near the sun brighter than a star of 5} magnitude. Professor Uolden's 
conclusion depends upon eye observations. Dr. Janssen's depends upon 
photographs of the whole region near the sun to a distance of 16deg. all 
round it. Such self-confirmatory evidence as this is of the highest value, 
and must be held, we think, to suggest that the body seen by Watson in 
1878 was in all probability a comet, as was, indeed, suggested by the 
appearance of the comet seen in Egypt last year. Had the comet then 
observed been less bright than it was, so that the nucleus alone had been 
visible, the discovery or the confirmation of the existence of an intra- 
Mercurial planet would in all probability have been announced to the 
world. 

Next in point of view of general interest to this work with regard to 
the intra-Mercurial planet, we may refer to some observations made by 
Professor Hastings, which are of very great value taken in conjunction 
with prior work. In order, however, that the full importance of Pro- 
fessor Hastings's observation may be clearly grasped, it is necessary to go 
briefly over the history of eclipse work since the year 1869. It was only 
really in the eclipse of that year that we began to know anything about 
the corona, and it was only in the eclipse of 1870 that wo began to appre- 
ciate what a very difficult problem was presented to us by that phenome- 
non. The then Astronomer Koyal and Professor Maedler, to cite some 
among the eminent authorities writing after the eclipse of 1860, had come 
to the conclusion that the corona was mainly a non-solar phenomenon. 
That part of it, however, was undoubtedly solar was admitted by all, for 
the reason that it was seen before and after totality. In the eclipse of 
1870 the idea that part of it was really non-solar was enormously strength- 
ened by a comparison of observations made by different astronomers. Its 
shape seemed to change as the moon swept over it, and this, obviously, if 
St were true, implied some action of the moon's edge and reflection by 
something between the observer and the moon. In 1871, when the Gov- 
ernment of India and the British Associatfon took steps to have the corona 
photographed at the same time that it was carefully observed by the naked 
eye, the strange fact was flrst clearly indicated that the corona seen by the 
eye was a perfectly different thing to that recorded on the photographic 
plates. The explanation given at the time was that the coronal light was 
much more actinic than ordinary solar light of the same visible intensity, 
so that in the eye and on the photographic plate two different images were 
built up by different qualities of light proceeding from different sources. 
Hence the view was distinctly enunciated that the corona seen duting 
eclipses was a dual phenomenon, partly solar, partly non-solar in iu ori- 
gin, the true solar corona being filamentous with variously-curved stream- 
ers, the visible corona being non- filamentous and consisting mainly of 
radial lines and rifts, extending to different distances from the edge of the 
mooD. Such observations as these show how extremely difficult it was to 



determine the real limits of the oorqpa by means of any simple analysis 
of the light from any part of the regions surrounding the sun. When 
speottosoopic eclipse work began it was imagined that if a part of the cir- 
cumsolar region, say 1 deg. from the sun, was brought on to the slit of 
the spectroscope, and a bright line spectrum obtained, here was evidence 
that the corona extended to 1 deg. from the sun. It was only some time 
after such observations as this were commenced that it was found that the 
earth's atmosphere was so fiooded with coronal light that even the dark 
moon itself gave such a record. This fact was most strongly brought 
home to us in the eclipse of last year, when the coronal spectrum was 
photographed extending right across the dark moon, and the result ob- 
tained in 1871 — namely, that the corona was chiefiy built up of blue light — 
was clearly confirmed by the fact that the photographs revealed that the 
strange, weird, lurid light, so special to eclipses, was really nothing but 
the refiected blue coronal light in our air. 

These things being premised, we can now come to Professor Hastings's 
observation. He was among the first many years ago to recognise the 
importance of observing the spectrum of different parts of the sun side by 
side in the spectroscope, and for this purpose he, as well as others, pre- 
pared a special piece of apparatus allowing him to study the chromosphere 
on two opposite parts of the sun's limb at the same time. This was the 
instrument he used at Caroline Island this year. What he set himself to 
do was to carefully watch during the eclipse the apparent height of the 
corona, as determined by the lengths of the chief line in its spectrum at 
the two opposite points of the moon's diameter at which totality com- 
menced and finished. Of course, if each line were really due to an actual 
definite corona of the sun, the position of its extreme summit, and its 
length would not greatly vary, but if the spectroscope revealed a flash of 
light, now on one side of the moon and now on the other, produced by 
some such action as that to which we have referred, then it is obvious that 
the position of the summit of each line would greatly vary, its length 
varying in equal proportion. The question put to the sun, it will be seen, 
was of a most definite character, and Professor Hastings found that there 
was immense variation in the lengths of the lines. At the beginning of 
totality the 1474 line had a length of 12^ on the east side, while on the 
west it was seen short and faint. During the progress of the eclipse this 
difference in length disappeared, but was reversed at the end of totality, 
the change being greater than that which would result from the moon's 
motion alone On the strength of this variation. Professor Hastings gives 
out the view that this paying out of light, first on one side of the dark 
moon and then on the other, is an effect of diffraction at the moon's edge. 
He, however, goes further than this, and, as we gather from his telegram 
to Professor Young, proposes to abolish the external corona altogether 
fk-om our text-books. Here astronomers, while acknowledging the inge- 
nuity which suggested the above observation, will not follow him, because 
he has not sufficiently taken into account the vast difference between the 
visible corona with which he has been dealing and the photographic 
corona, which, as we have already stated, is a thing quite by itself and 
possessing characteristics of its own ; but in any case it is very curious 
and interesting that not only the boundaries, but even the existence of 
the solar corona is again in question, and it may happen that our view of 
the chemical nature of the outer corona will have to be revised. 

There is another matter, and one in which the American and French 
observers are entirely at disaccord. This, however, is of little importance, 
as the question raised was really settled by the photographs obtained in 
Egypt last year. The Americans say that in tiie coronal spectrum the 
only dark line observed was D, whereas Jansson, in his telegram to the 
Paris Academy, announces the discovery of the Fraunhofer spectrum and 
the dark lines of the solar spectrum in the corona, adding that this indi- 
cates the existence of cosmical matter round the sun. The French obaerva^ 
tion. Judging from the photographic results obtained in Egypt, is much 
nearer the truth than the American one, but at the same time it must be 
acknowledged that the eye observation is one of extreme difficulty. It can- 
not, however, be said that the French observation is entirely accurate, for, 
although, no doubt, there are dark spaces in the coronal tpeotmm, It is not 
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probable that all of them will correspond with the Fraunhofer lines. From 
the careful quantitative polariscopic observations made in 1878 in America, 
we know that up to a certain point the amount of reflected light increases 
with the height of the corona, which may be taken to mean simply that 
the temperature in its higher regions is so reduced that its constituents 
have given up their simple gaseous nature and combined to form concrete 
particles, which are capable of reflecting light more strongly than gases 
are. On the theory referred to in our previous article this is at once 
readily and simply explained by the supposition that a reduction of tem- 
perature enables the association of the finer molecules of matter to take 



place, so enabling them not only to give out light of their own, according 
to their special nature, but to reflect the light from the regions around 
them to Uie eye of the observer on the earth. 

NoTX.— This article, which indicates a writer ezceptionallf fknillar with the oheerra- 
tions of past solar eclipses, contains ssTeral inaoeoracies. Of these, the onlf one of great 
moment is the statement regarding the polarisation of the coronal light. Contrary to 
the statement here giren, the obeerrations of Professor Wright and myself prored that 
the polarisation decreases from the moon's limb outwards. These are the only obeerra- 
tions to which he can refer. The fiut is of great theoretical importance. 

C 8. HAsrnios. 
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LIST OF MODELS OF MATHEMATICAL SURFACES BELONGING 
TO THE JOHNS HOPKINS UNIVERSITY. 



6. 
6. 
7. 
8. 



10. 



TheM model* are of pkstor, exeeptinf Nob. 17, S5, 26^ 27, 28, which an ooiutracted of 
threads. 

8USFACBB OF THE SBCOND OBDEB. 

L Blghi etreular Mne, ehowlng elliptic, hyperbolle, and parabolic eectioiu (diameter of 

taaae 18.6 cm., altitude 29.6 cm). 
2. Sphere (radios 4.6 cm.). 

8. Aiioioid, showing principal sections (axes yZ: ^2:1. Mi^or semlaxls 6 cm.). 
4. ^ ** lineeofcurTatttre(azesaBinNo. 8). 

" principal sections (axes ^H: yi: 1. M^Jor semiaTls 9 cm.). 
** lines or currattire (axes as in No. 6). 
** principal sections (semiaxes 6 cm., 4.16 cm., 8.05 cm.). 
** geodetics through two umhiUcs (axes ^i: ^i: 1, Msjor semi- 
axis 9.4 cm,). 
^nlaiUm (prolate spheroid), showing geodetics (axes 8: 2: 8, semiaxis of 
rotation 8.76 cm.). 
** (prolate spheroid), showing two Tarleties of enTclope of geodetics 
through a coomion point (axes 8:2: 1^ semiaxis of rotation 
6 cm.). 

11. ** " (oblate spheroid), showing two Tarleties of enTclope of geodetics 

through a common point (axes 8: 8: 2, semiaxis of rotation 
8.6 cm.). 

12. .B^fpsf^oMd^liMfAMte, showing principal sections (transTcrse semiaxis 2 em., 

see No. 29.). 
18. " ^fwo iheeitf showing lines of curvature (axes as in No. 12). 

14. " qfone sheet with anrmptoUc cone, showing principal sections (semiaxes of 

rnrge eUifwe 4 cm. and 2.1 cm., height of model 28 cm., see 

15. ** ^f 9me sheet with asr^ptetie eone, showing both systems of rectilinear 

generatore (axes as in No. 14). 
18. ** ^SMS sheet with asjMtotie eone, showing lines of curvature (axes as in 

No. 14). '^ » • 

17. " ^oiie«AM<wttAa«|fmploMeeeiM, thread model showing both systems of 

rectilinear generators, threads stretched between two parallel 
elliptic sections (axes of gorge ellipse 4.2 cm. and 2.6 cm., 
height of model '/4 cm.). 

18. JBttipMe PoroboMd bounded by section perpendlcnlar to axis, showing principal 

sections (semiaxes of base ellipse 9.6 cm. and 6 cm., height of 
model 20 cm.). 

19. *' " showing elliptic sections perpendicular to axis (dimensions M 

In No. 18). 
90. " " showing lines ofcurrature (dimensions as in No. 18). 

21. H^/Mfftelis painAeiMd (equilateral) bounded by circular cylinder about the axis 

showing principal sections (diameter of cylinder 14 cm.). 

22. ** " showing both systems of reetlllnear generators (dimensions 

ss in No. 21). 

28. ** ** showing hyperbolie sections perpendicular to axis (dimen- 

sions as in No. 21). 

24. ** " showing lines of curratnre (dimensions as in No. 2t). 

26. ** " thread model showing both systems of rectilinear generators, 

threads stretched between two parallel parabolic sections 
(dimensions 28 cm., 17 cm., 20.2 cm.). 

26. " ** thread model showing both systems of rectilinear generators, 

threads stretched between opposite sides of a gauche rhombus 
Jointed at two opposite Tertloes (side of rhombus 82 cm.). 

27. (Xrculmr qfUnder wUh lanaent planet thread model ; both bases can be Inclined to make 

elliptic cylinder, and upper base can be rotated to make hyper- 
boloid of one sheet toucned by a hyperbolic paraboloid along a 
common generator; shows also a ruled quartic surface with 
line of strlctlon (radius of cylinder 10 cm., altitude 26 cm.). 



cm./. 

owing twisted cubical hyperbola (altitude 10 cm.). 
1 cubical hyperbolic parabola (altitude lOJtcm.). 
ited cubical parabola (alUtude 10.8 cm.). 



28. JSeo drmilar eones, thread model showing portion of one sheet of outer oone and both 

sheets of inner cone, with Ungent plane to outer cone ; both 
bases can be inclined and the upper base rotated as in No. 17, 
in limiting position shows both systems of generators of the 
■amehvperboloid touched by hyperbolic paraboloid (radius of 
upper Mse 10 cm., radius of lower base 20 cm., altitude of cones 
22.5 cm.). 

29. JSIUpUe oone, showing principal sections (semiaxes of base 10.4 cm. and S.4 em., alti- 

tude of cone 1 1 .6 cm.). This is the ssrmptotlc oone to Nob. 12-16* 

80. " " showing lines of currature (dimensions ss in No. 29). 

81. SlUptie eiiUmder, showing twisted cubical ellipse (semiaxes of base 4 em. and 2.3 cm., 

allitudel0.6cm.). 

82. ByperMie eiflinder, both sheeU, showing twisted cubical hyperbola (altitude 10 cm.). 
W, Fardbolic ^tfwisr, showing twisted cob^ ' " " * ..... ^- 

84. ** ** shoirtng twisted ( 

OTHER SURFACES. 

85. OAie smfaee with 4 real conical points, 6 real 4-fold and 8 real single strslght lines, 

4 real 8-fola, 6 real 2-fold and 1 otherreal triple tangent plane. 
^. Wave swfitee for opMeallp wii-oxio/ crystals, one octant of outer sheet being remored 
(axes 8.8 : 7.8, nearly the ratio for calc^par, dimensions 9 cm., 
8 cm.). 

87. Wp/MtuTfaes/orepHeaUpbi'OxialerfstaUfOaier sheet remoTsble (axes 12.2 em., 8.8 

cm., 6.2 cm.). The elilpsold corresponding to this surface is 
No. 7. 

88. " ** /oropfi«ai7yM-axia/eryita£i, two octants, showing ellipsoidal and 

spheroidal lines on both sheets (semiaxes 12 cm., 9 cm., 6 cm.). 

89. IhspMs eyelidet ring variety (dimensions 17 cm., 17 cm.. 6 cm.). 

40. •* •* bom " ( - 18.7 cm., 16.8 cm., 6.7 cm.). 

41. " " spindle « ( " 11.5 cm., 11.4 cm., 9.7 cm.). 

42. " '* paraboUc** ( ** 16 cm., 18.6 cm., 10 cm.). 

43. Kvmmet*s swifaee (16-nodal quartic) with 16 real nodes. 

AK tt II li ^ U II 

46. OnUral surface qf an hjfp«H>oloid of one sheet; two models show the two sheets of the 

surface separately, and a third represents the two together 
(axes of hyperboloid6: 2: 1, the last oeing the conjugate axis.) 

47. IbetU smfaae of a system of rays, nearly coincident with the centrml surface of an 

elliptic paraboloid ; two models show the two sheets of the 
surface separately, and a third represents the two together. 

48. SnrfoM ^relation ^eonstatU posiHm eiirMfiire, meridian curve meeting the axis of 

rotation. 

49. Smfaee qf rotation ^constant posUhe eurvature, meridian curve not meeting the axis 

of rotation. 
00. Snrfaee i^ rotation itf constant nefotive cttrvahure, meridian curve meeting the axis of 
rotation. 

61. Smface iff rolotfoa qfeonstanl negaUee c mr oal ure, meridian curve not meeting the axis 

of rotation. 

62. Reliooidal smfaee of eonstant potUive eurvaliwe 
68. ** ^ " nsgoHoe ** 

64. Sasface ^rotation inconstant mean earvatmre (undiUoid). showing geodetic lines. 

66. Stufaee qf rotation if constant mean curvature (nodoid), showing geodetic lines : one 
model represents the surface generated by a complete period of 
the meridian curve, and a second represents the ring generated 
by the loop. 

66. Surface ofrotaUon of eonstant mean euroature (catenotdj, showing geodetic lines. 

67. Surface generated by rotating the tractrix about its atgmptote^ showing geodetic lines 

and an asymptotic curve. 

68. Surface tohose eguationis ^^am(u, i), ^,u,k being used as rectangular eoordinatea. 

69. CbtenoriM oa a 4y>*sre. 

60. Semispherieal bowl with tod of o prqfeelUe^ showing also the locus of lowelt points cor- 
responding todUforent horisontal velocities. 
July 1,1883. 
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American Journal of Philology. Edited by Pro- 

VI880R OiLDBRSLKEVK. VoL IV. WhoU No. 13. 

Article /.—The Color System of Yergil, by Thomas B. 
Prior. 

This paper was prepared for the Philological Asaooiation of the Johns 
Hopkins University, and read before that body on the 14th of April, 1882. 
An abstract will be found in the University Circular, No. 15. p. 206. 

Article 11. — Historical and Critical Remarks, introductory to 
a comparative study of Greek Accent, by Mauriob Bloomfield. 

A treatise of 42 pp., of which a r&umd is given in University Circu- 
lar, No. 22, p. 66. 

Article IlL — Etymological Studies, II, by J. P. Postqatr. 

Luieo and tieeor are traced to distinct roots ; liceo goes back to the root 
of XelTeiv (intrans.) * leave off,' liceor is referred with Corsson to RIK, 
* reach out.' Compare polUceri^ lieitarif bpiye<r&ai^ digiio Ueeri == ;t^pff(v 
bpk^ao^ai. Trio in aepienirio (for ^triho ^trigo from TRAGH), is the 
dragger of the plough, the ox. Sodus is for ntrdua (comp. pido for irip6u) 
and is connected with aereaeo^ aereniu^ fjlpauov for aVipatov^ defrutum. 
Avrdc is referred to iuj (AFo)), hence the 'living, breathing' man himself; 
though, if this is true, the consciousness was lost very early. hoX^ is 
derived from pop (GAR) and means * eatable.' The derivatives from buU 
hue (Lat). which seems to be a borrowed word, are late and technical and 
even if they were not, we can see by the many derivatives of tnaehi$ia that 



the number of derivatives is no test of the autochthonous character of a 
word. Egtila, a kind of sulphur, is derived from AGH, * choke.' Topfy6f 
is a derivative of GAR, as also Vopyii \ and blo/uut bUt, are for oWiofuu and 
6Fiu and connected with oiuv6r. 

In the Noiea^ Mintok Warbbk shows that OradivuM was originally 
Grandivus and that Mars Gradivus was in the beginning a god of growth ; 
Hbkrt Nettleship maintains that the title bueolie caesura was rightly 
given to the cadence to which Theokritos was so partial. The Greek gram- 
marians had begun by characterising a particular kind of hexameter as 
' bucolic ' fand] * when the name bucolic had been attached to a hexameter 
of which tne first word formed a dactyl and in which the fourth foot also 
ended a word, the phrase bueoUe eaeaura may easily have been attached 
to the particular cadence in the fourth foot' ; for J. R. Uabku's 'Trans- 
position in Seneca ' see University Circular, No. 22, p. 69; * whilst being 
reviewed ' is cited by H. B. Shbthero from the memoirs of George Sel wyn 

This number contains JUoUwa of Kortin^ und KoachwUa^e Franmsitke 
SHudien; of VoUmbUer^B SamnUung Franwbeiecher Neudrueko; of Wende- 
Un Foreter^B AUfranmsitche Bibliothek, by A. M. Slliott; of Oamett'9 
Beowulf^ by J. A. Habrison ; of Rutherford^ e BabriuM and Siurm^a vpiv, 
by B. L. Gild BUS LB bye ; of Sehuekburgh^e Lyeiaa^ by C. D. Morris ; of 
L. T. Smith's edition of Oorbodur., by H. Wood; of SUuUmund^s Due 
Commedie ParalUte di Difilo, by MiirroK Warrik. 

The Reports ^ve abstracts of Germania. Hermes^ ZeiisehriftdsrdaUschm 
MorgeHldndiaeien QsssUsckaft^ JiMmol AtiaHque^M^ Mn 
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DEGREES CONFERRED, 1883. 



DocUmts of Philosophy. 

William J. Albxandbr, of Hamilton, Ontario, A. B., TJni- 
Tersity of London, 1876. His principal subject has been Greek, 
the subsidiary, Latin. He submitted a thesis on " Participial 
Periphrases in Attic Prose." which will be prepared for publica- 
tion in the American Journal of Philology.' 

William C. Day, of Baltimore, A B., Johns Hopkins Univer- 
sity, 1880. His principal subject has been Chemistry, the sub- 
ordinate, Physics. He submitted ia thesis on " The Oxidation of 
j9-Cymene8ulphamide," which will appear, in modified form, in 
the"* American Chemical Journal. 

William P. Durfeb, of Berkeley, California, A. B., University 
of Michigan, 1876. His principal subject has been Mathematics, 
his subordinate, Physics. He submitted a thesis on " Symmetric 
Functions," of which portions have already appeared in the 
American Journal of Mathematics. 

Oborqe S. Ely, of Predonia, N. Y., A. B., Amherst College, 

1878. His principal subject was Mathematics, his subordinate, 
Physics. He submitted a thesis on " Bernouilli's Numbers," of 
which portions have already appeared in the American Journal of 
Mathematics. 

Eakiohi Mitbukuri, of Tokio, Japan, Ph. B., Yale College, 

1879, who here pursued studies in Biology, and has since been 
called to the Professorship of Zo6logy in the University of Tokio, 
Japan. His thesis on " The Structure and Significance of some 
Aberrant Forms of Lamellibranchiate Gills," has been published 
in the Monthly Journal of Microscopical Science. 

Bernard F. O'Connor, of Baltimore, Bach, es Lettres, Uni- 
yersite de France, 1874. His principal study was the Romance 
Languages, the subordinate, Latin. He submitted a thesis on 
"The Syntax of Ville-Hardouin." 

Bachelors of Arts. 

William S. Bayley, of Baltimore, a graduate of the City 
College in 1879. 

Principal Studies: Chemistry and German; — French, Mineral- 
ogy, Physics, with History, English, and Ethics. 



Maurice Fels, of Philadelphia, who pursued his preliminary 
studies under Mr. E. Cohen. 

Principal Studies: German, History, and Political Economy ; — 
Latin, Philosophy, and Physics. 

D. Sterrett Gittings, of Baltimore, who pursued his prelimi- 
nary studies with Mr. H. W. Luckett. 

Principal Studies: Latin and German; — Greek, French, and 
Chemistry. 

W. Beatty Harlan, of Church ville, Maryland, a former 
student of St. John's College. 

Principal Studies: Chemistry and Romance Languages; — 
Mathematics, Mineralogy, Physics, English, and Political Econ- 
omy. 

George T. Kemp, of Baltimore, a former student of the City 
College. 

Principal Studies : Chemistry and German ; — Physics, Biology, 
with History, English, and Ethics. 

Gonzales Lodge, of Baltimore, a graduate of the City College 
in 1881. 

Principal Studies : Greek and Latin ; — Physics, French, and 
German. 

William E. Stratton, of Baltimore, a former student of the 
City College. 

Principal Studies : Biology, German, and Chemistry ; — ^French 
and English. 

Henry W. Williams, of Baltimore, who pursued his prelimi- 
nary studies under Mr. W. S. Marston. 

Principal Studies: Mathematics, German, and History; — Latin, 
Physics, and Logic. 

Henry Y. Wilson, of Baltimore, a former student of the City 
College. 

Principal Studies : Romance Languages and German;— Physics, 
Chemistry, Biology, and Latin. 

William J. Witzenbaohbr, of Hagerstown, Maryland, a 
former student of the Washington County High School. 

Principal Studies: Mathematics and German; — Latin, French, 
History, and Political Economy. 

(10) 



APPOINTMENTS, 1883-4. 



Fe^ows. 

William M. Arnolt, of New Brnnswick, N. J., B, D., Rut- 
gers Theological Seminary, 1882. Greek, 

GusTAV BiHSiNQ, of Baltimore, A. B., Johns Hopkins Unirer- 
sity, 1882. Mathemaiica. 

Adam T. Bruoe, of New York City, A. B., Princeton College, 
188L Biology. 

Arohibald L. Daniels, of Kendallville, Indiana, A. B., TJni- 
yersity of Michigan, 1876. Mathematics. 

Ellery W. Davis, of Baltimore, S. B., University of Wiscon- 
sin, 1879. Mathematics. 

David T. Day, of Baltimore, A. B., Johns Hopkins Uniyer- 
sity, 1881. Chemistry. 



John Dewey, of Burlington, Vt., A. B., University of Ver- 
mont, 1879. Philosophy. 

James R. Duqoan, of Macon, Ga., A. B., Mercer University, 
1877 ; M. D., Jefferson Medical College, 1879. Chemistry. 

William S. Fleming, of Wetumpka, Ala., A. B., Davidson 
College, 1878. Greek. 

Arthur L. Frothinoham, of Rome, Italy. Shemitic Lan^ 
guages. 

Elqin R. L. Gould, of Oshawa, Ontario, A. B., Yictoria 
University, 1881. History, 

Arthur S. Hathaway, of Decatur, Mich., S. B., Cornell 
University, 1879. MathemcUics. 

William H. Howell, of Baltimore, A. B., Johns Hopkins 
University, 1881. Biology. 
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Hans C. G. von Jagbmann, of Nanmbarg, GermaBj, Naam- 
bnrg Gjmnasiam, 1876. Modern Languages. 

Edward H. Keiber, of Allentown, Pa., 8. B., Swarthmore 
College, 1880. Chemustry, 

GusTAV A. LiEBiG, Jr., of Baltimore, A. B., Johns Hopkins 
UniTersity, 1882. Phy«icn, 

C. W. Emil Miller, of Baltimore, A. B., Johns Hopkins 
University, 1882. Oreek, 

Charles A. Perkins, of Ware, Mass., A. B., Williams Col- 
lege, 1879. Physics. 

Lewis T. Stevens, of Baltimore, A. B., Johns Hopkins Uni- 
versity, 1882. Biology, 

Lewis W. Wilhblm, of Baltimore, A. B., Johns Hopkins 
University, 1880. History. 

Graduate Scholars. 

Frank Donaldson, Jr., of Baltimore, A. B., Harvard Uni- 
versity, 1879; M. D., University of Maryland, 1883. Biology. 



Homer W. Hillyer, of Waupnn, Wis., 8. B., University of 
Wisconsin, 1882. Chemistry. 

Fredkrio 8 Lee, of Canton, N. Y., A. B., 8t. Lawrence 

University, 1878. Biology. 

Gonzales Lodge, of Baltimore, A. B., Johns Hopkins Univer- 
sity, 1883. Oreek. 

Albert G. Palmer, of Baltimore, A. B., Johns Hopkins 
University, 1882. Chemistry . 

Ernest M. Pease, of Boulder, Col., A. B., University of 
Colorado, 1882. Latin. 

B. James Ramaoe, of Newberry, 8. C, A. B., Newberry 
College, 1880. History. 

Albert H. Tolman, of Chicopee Falls, Mass., A. B., Williams 
College, 1877. English. 

Arthur Yager, of Georgetown, Ky., A. B., Georgetown Col- 
lege (Ky ), 1879. Political Economy. 



PROCEEDINGS OF SOCIETIES. 



Mag 2.— Fiftieth regular meeting. Professor Sylrester in the chair. Thirty memhexv 

present. 
Papere read: 

Note on the Distrihution of Heat in the Spectrum of an Incandescent Solid Body, by 

H. A. BOWLAMO. 

On the Relation of Bilateral Symmetry to Function, by E. M. Hartwbll. {Ahttrael 
Ofif). 149). 

Beview of the Results Obtained by Fouquft and Michel L6Ty, of Paris, In the Syn- 
thesis of Bocks, by O. H. Williaics. 

BhiMogUal AMoeUMon. 

Mag 4.~Forty-fleTenth regular meeting. Professor GildersleeTe in the chair. Twenty- 

seven members present. 
Papers read: 
The Laws of Tone-Color in the English Language, by A. H. Tolmah. (Abatrael on 

p. 140). 
On a Piautine Pun, by M. Wabebk. {Abdrael en p. 141). 
On Some Points in the Relation of the Norman Dialect to English Pronunciation, 

by H. C. O. Jaokmamiv. {Ahtiraci onp, 141). 
A further Note on the Stichometry of Euthalius, by J. B. Habbis. {Abttraei onp. 

140). 

BUtorieal and ToliHeal Srienee AsMoetaHon^ 

April 6.— Dr. H. B. Adams in the chair. 
Papers read: 
Topical Instruction in History, by Professor William F. Allbn, of the UniTersity 
of Wisconsin. (7b appear in a work on Methods of Thaehing Historg, edited hg Dr. 
O. SUtnUy HaU, and published hg Oinn and Heath). 
German Methods of Writing and Teaching History. (Letters from a University Stw 
dent in Cfemang, read bg H. B. Adam*), 
April 18.— Dr. H. B. Adams in the chair. 
Papers read: 
The UmiU of Co-operation, by E. B. L. Gould. {Pari I,«fa Monograph horeqfler to 

be reported in the UniversUg Circulars), 
Historical Bemarlcs on Talbot County and the Eastern Shoro, by Dr. Samuel A. 
Haebison, of Easton, Maryland. 
AprU 20.— Dr. B. T. Ely in the chair. 
Customs of Land Tenure among the Boys of McDonogh Institute, Baltimore County, 

1)y JoiiM JOUMSOK. 

Socialistic and Go-operatiTe Features of Mormonlsm, by the Bev. G. D. B. MiT.T.gKt 
of St. Mark's School, Salt Lake City. 
j^nil 27.-Dr. H. B. Adams in the chair. 
Papere read: 

MachiaTelli, the Founder of Modem Political Science, by Edoae Goodman. 

The Influence of John Locke upon Political Philosophy, by B. J. Bamaob. 
Mag A.— Dr. B. T. Ely in the chair. 



Papen read: 
The Office of Public Prosecutor, by F. J. GooDffow, Professor (elect) of AdministratlTe 

Law in Columbia 0>llege, New York. (Abstract on p. 147). 
The Income Tax in the United States, by H. W. Caldwell, Instructor (elect) of His- 
tory in the UniTersity of Nebraska. (Abstract onp. 147). 
Mag 11.— President D. a Gilman in the chair. 
Papen read . 
Hugo Grotltts, the Founder of Modem Intomatlonat Law, by Aethue Taobe. 
Beview Notices of the 80uth AnnlTersary of the Birth of Grotius, by Dr. J. F. Jame- 
son. 
America as a Field for Church History, by Dr. Philip Schafv, of Union Theological 
Seminary, New York. 
Mag la.— Dr. H. B. Adams in the chair. 
Paper read : 

Taxation in Maryland, by C. M. Abmbtboeq, Esq., oi theBaltimora Bar. 
Mag 29.— Dr. H. B. Adams in the chair. 
Papen read : 
Taxation in Maryland, continued, by C. M. Abmsteoxo. (Abstract onp, 147). 
Beview of Certain Besults of the United Sutes Census of 1880, by John G. Bosb, 
Lecturer (elect) in the Unirenity of Maryland. 
Mag 30.— Dr. H. B. Adams in the chair. 
Paper road : 
The BevLsed Tariff in its rolation to the Economic History of the United Butea, by 
Talcott Williams, of the editorial staff of the Philadelphia Press. (Abstract on 
p. 148). 

Mathematir^l Soeimty. 

April 18.— Professor SylTCster in the chair. Nine memben present, 
^pem road : 

A Bemark on a Faroy Series, by W. R Stobt. 

Note on Blnodal Quartics, by E. W. Davis. (Abstract on p, 144). 

A Proof of a Theorem of Jacobi, by Correspondence, by A. S. Hatbawat. (Ah^tro/bt 
on p. 143). 

On a ITheorem in the Fundamenta NoTa, by J. J. SrLyBSTEB. 

On the Intersections of Curves drawn on Quadrlcs, by W. E. Stobt. 
Mag 16.— Professor Sylvester in the chair. 
Papen read: 

On an Bxpre<*8ion for Euler's Constant, by F. Feankliit, (Abstract en p. 14S). 

A Bemark on the Intersection of Curves drawn on a given Bnied Surfhce, by W. B. 
Story. (Abstract on p. liZ). 

On Farey Series, by J. J. Sylvestee. (Abstract onp. 143). 

MetaphyHeal Club, 

Mag 8.— Thirty-flret regular meeting. Dr. G. Stanley Hall in the chair. Twenty-two 

memben present. 
Papen road: 

Bhythra in the Classic Languages, by B. L. Giloeeslebve. 

Wundt's Logic of Chemistry, bj I. Bbxsbn. 
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